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For over 60 years 


this trade mark has stood for speed and 


strength in reinforced concrete work. 


DRAGON 


(Brand) 
PORTLAND CEMENT 


Supplied by 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD. 
PENARTH, SOUTH WALES 


Telegrams : ‘‘ Cement, Penarth” 
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‘Burton 3 


(SAFETY LOCK—UNIQUE FEATURE) 


xr TUBULAR STEEL PROPS 


(ADJUSTABLE) 
For Supporting Temporary Floor Shuttering 


Burton’s Adjustable Tubular Steel Props 


for the above and many other purposes, are much 
preferred by the men who erect them to the old- 
fashioned Timber Props. They can be erected by one Pgh 
Bh: man in afew minutes and positively adjusted and safely 
locked in position, thus avoiding any possibility of 


being accidentally or maliciously tampered with. 


Manufactured in our own most modern and 
up-to-date works at Old Hill, Staffs. 


No spanner, jack, or tommy bar necessary; simply lift 
inner tube, insert peg, and tighten up. 
No loose parts to lose, and easily transported. 


BURTON’S ADJUSTABLE TUBULAR 
STEEL BEAM PROPS 
are provided, as illustrated, with a braced head for sup- 


porting temporary shuttering to R.S.J. casings and reinforced 
concrete beams, &c. 





Size HEIGHT Approx. 
No. Fully Closed Fully Extended 


l. 5 ft. 7 in. 9 fc. 10 in. 

2. 6 ft. 7 in. 10 ft. 10 in. 

x7 3. 8 ft. 24 in. 12 ft. S$ in. var 
STANDARD 4. It fe. O in. 16 ft. O in. BEAM PROP 











Head Fitments to suit any Special Job, designed 
for use with BURTON’S PROPS. 


Burton's Patent Solid Dropforged Steel Scaffolding Fittings 
THE LONDON & MIDLAND STEEL SCAFFOLDING CO., LTD. 


ST. LUKE’S WORKS, OLD HILL, STAFFORDSHIRE 
Telegrams : DUBELGRIP, CRADLEY HEATH. Telephone : CRADLEY HEATH 6237/8 
London Offices: BURWOOD HOUSE, CAXTON STREET, S.W.|! 


Telephone : Abbey 6483/4 Telegrams : Dubelgrip, Sowest, London 
A 
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POWER BAR BENDERS 


FOR ALL SIZES OF 


REINFORCING BARS 


STANDARD PRODUCTION MODELS 


The ARD. 50 MODEL—as illustrated on 
right—has a capacity for cold bending 
Mild Steel Bars up to 2” dia. and incor- 
porates a second Bending Head to give 
high-rate bending for small diameter bars. 


The RAS. 40 MODEL shown below is 
a single disc machine of exceptional per- 
formance. With a capacity for 1}” dia. 
bars, it bends at highest practical rate— 
e.g. a full hook takes only 3 seconds 
bending time. 











Ensure accuracy, economy 


& simplicity of operation 


INTERESTING FEATURES 


Either of the Models illustrated can 
be supplied motorised or engine 
driven. 

Standard Accessories supplied in- 
clude all necessary Formers and 
Bending Pins, a special Backrest for 
simultaneous bending of a number 
of small diameter bars, and Acces- 
sories for forming right-angle loops 
in one operation. 

Special Safety Device incorporated 
to prevent damage to mechanism if 
overloaded. 

The desired Bending Angle may 
be set mathematically, and this is 
of great assistance in Repetition 
Bending. 


CEMENT & STEEL LT. 


SECOND AVENUE CHATHAM KENT 


Telephone: Chatham 45580 Telegrams and Cables: Cembelgi, Chatham 











Decemper, 1951. CONCRETE AND CONSTRUCTIONAL ENGINEERING 


Consulting Engineers : L. G. Mouchel and Partners 


WHARF CONSTRUCTION AT PLYMOUTH 











This view of work in progress on a new wharf at 
Plymouth shows a rock breaker and diving boat, 
also in the background is a dredger equipped 
with special rock grabs. Part of the wharf, with 
reinforcement to the decking, is shown in the 
foreground. 

















Contractors for every class of Building and Civil Engineering work at home and overseas 


John Laing and Son Limited, London, Carlisle, Johannesburg, Lusaka. Established in 1848 
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WICKHAM Builders’ Hoists, all 

models, include quick fitting Tower 
Masts which take substantially less time 
to erect. The Mast sections are de- 
signed to butt on to each other and so 
rabbeted as to be automatically self- 
aligning. Sections are held together 
by six bolts only, no fish plates being 
required. The Power unit is totally 
enclosed in a steel housing affording 
complete protection. All Wickham 
Friction Winches are fitted with self- 
aligning ball and/or roller bearings, 
giving longer life and lower maintenance 
costs. All Wickham Builders’ Hoists 
are fitted with an Automatic platform 
control which increases the life of 
the wire bond and prevents crashed 
platforms. 


Leading Contractors on the Festival 
of Britain sites made extensive use 
of WICKHAM BUILDERS’ HOISTS 





WICKHAM PRODUCTS 


Builders’ Hoists (Mobile and 
Static), Passenger Hoists, 
Concrete Elevators, Dia- 
phragm Pumps, Power Please write to us for interesting literature 
Winches, Portable Winches, and the name of our agent in your area. 
Brick Barrows, Safety Gates 























TAKE IT UP WITH 
WICKHAM 


Wickham 


(Dept. 4) 34 VICTORIA ST., LONDON, S.W.I. Phone: ABBEY 5967-8 


Grams: Wicamite Sowest London 


OAS TS RNS 
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CONSTRUCTED TO THE DESIGN OF 
L. G. MOUCHEL & PARTNERS LTD 


PETER LIND & COLTD 


STRATTON HOUSE, STRATTON STREET, PICCADILLY, W.| 


TELEPHONE 
GROSVENOR 460! (10 LINES) 
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All the concrete on this superstructure 

was placed with one ACE hoist. Whatever 

you are building—a power station, factories, 

offices, flats or houses, your choice of plant is 

most important. But most important of all is the 
hoisting equipment, the pacemaker of the job. And 
that’s where we come in. The ACE range of 
electric, petrol or diesel-driven hoists includes those with 
hoisting speeds up to 250 ft. per minute, 5/50 cwt. 
Platform Hoists, Concrete Elevating Plants, Work- 
men/Goods Hoists, Mobile Platform Hoists, 
Tunnel Hoists, Shaft Hoists, Transporters, 
Haulage Winches. Lightweight Portable 

Winches for hoisting reinforcing bars, etc. 


_ ———— 
PIS. Perl) 1d 


“warts” «, 


oe a | 


7 








Sale or Hire 


A.C.E. MACHINERY LTD., Porden Road, Brixton, London, S.W.2 
and at Brentford. Telephone : Brixton 3293 (9 lines) 








Decemper, r95r. CONCRETE AND CONSTRUCTIONAL ENGINEERING 


20 years after... 


ner 


SEWAGE DISPOSAL WORKS, GRAVESEND 


One FRANKIPILE 28 ft. tong 
Working Load 
Test Load 
Settlement at 75 tons 
Settlement at |!0 tons 
Permanent Settiement 
load removed WN 


THE FRANK! COMPRESSED PILE CO. LTD 
1S Victoria Street, 
LONDON LIVERPOOL GLASGOW 
October, 193! 


The first load test on a Frankipile 
ever carried out in Great Britain, 
October, 1931. 


Since their introduction into Great 
Britain in 1931, FRANKIPILES have 
come to mean, for those concerned 
with building construction, the safest, 
quickest and miost economical system 


of foundation piling. 


FRANKIPILES CARRY MORE TONS PER PILE 


THE FRANKI COMPRESSED PILE COMPANY LTD. 
39 VICTORIA STREET, LONDON, S.W.1 
Telephones: ABBey 6006-9. Telegrams: Frankipile, Sowest, London. 


South Africa: FRANKI PILING CO. of S.A. (Pty.) LTD., DURBAN and CAPE TOWN. 





CONCRETE AND CONSTRUCTIONAL ENGINEERING 


DECEMBER, 1951. 


KWIKFORM 


obei vei 
KWIKFORM LTD., WATERLOO RD., BIRMINGHAM 25 
London Office: 66, Victoria Street, S.W.1. 
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Service tunnel constructed Foundation works for large 
with standard formwork. Midland Iron Works. 


...the adaptable 


concrete formwork 


is designed to meet the widest possible variety of uses: Double or 


Single Face Work: Columns: Beams: Piers: Battered Retaining 
Walls, etc., etc. 


Patents granted or pending in all principal countries of the world. 
Descriptive schedule No. 2599 with terms for HIRE OR PURCHASE will be sent 
on request. 


(‘KWIKFORM’ is the registered trade name of KWIKFORM LTD.) 
Construction of houses in 
Formwork erected for con- “ No-Fines”’ concrete for 
struction of Silos large Government authorities. 
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REINFORCED 
CONCRETE CONSTRUCTION 





UNITED KINGDOM CONSTRUCTION 


Civit ENGINEERING CONTRACTORS 
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REINFORCED 
CONCRETE ROADS 


Cheapest in the 


WITH 


REINFORCEMEN 


4 
McCall’s ‘‘ Matobar” welded fabric 
reinforcement was used at Silver 
Street, Salisbury. 


City Engineer : H. Rackham Esq., 
M.1.Mun.E. 


Contractors: Reed and Mallik 
Ltd., Salisbury. 


McCALL AND COMPANY (SHEFFIELD) LIMITED 
TEMPLEBOROUGH - SHEFFIELD . AND AT LONDON 


SRB 36 
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GUNITE AND 
CEMENTATION 


Systematic repairs to structures 
based on systematic diagnosis of 
defects. 


WHITLEY MORAN « CO. LTD. 


% DB Specialists in the Repair of Engineering Structures 
GUNITE 5 OLD HALL STREET, LIVERPOOL. Telephone: Central 7975 


CAPCO 4. F. VIBRATOR 


for compacting mortar cubes 
for Compression Test B.S. 
12/1947, B.S. 915/1947, 
B.S. 146/1947, B.S. 1370/ 
1947. New type automa- 
tic control—optional. The 
vibrator illustrated in the 
B.S. was built in our works. 








The ‘‘ CAPCO”’ range of con- 
crete testing apparatus also 
includes Cube Moulds ; Slump 
Cones ; Tensile, Vicat, and Cylin- 
drical Moulds; Tile Abrasion 
Machines ; Compacting Factor 


Apparatus. 


Full details on request. 


CAPCO (SALES), LTD. "ci" rescs 


BEACONSFIELD ROAD, LONDON, N.W.1!0. Telephone: WILLESDEN 0067-8. Cables: CAPLINKO, LONDON 
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DOUGLAS 





Trostre Works, Lianelly, for the Steel Company of Wales, 
L. G. Mouchel & Partners, Ltd., Consulting Engineers. 


CIVIL ENGINEERING BUILDING 


SITE INVESTIGATIONS 
REINFORCED AND PRESTRESSED CONCRETE 


ROBERT M. DOUGLAS (CONTRACTORS) LTD. 
395 GEORGE RD., BIRMINGHAM, 23. AND BRIDGE RD., WAUNARLWYDD, nr. SWANSEA. 
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CEMENT: 


SUBMARINE BRANO 
THE TANNO-CATALYSED PORTLAND CEMENT 


SAVES TIME SAVES TROUBLE 


NATURALLY WATERPROOF, CONTAINS NO WATER REPELLENT MATERIAL 
Uses :— 


For CONCRETE 

Provides a CONCRETE of great strength 
at early dates and impervious to water, 
oil, etc., without any form of surface 
coating. 


For PAVING 
Produces a hard wearing PAVING, dust- 


less and proof against penetration by water, 
etc. 


For RENDERING 

Supplies an impenetrable RENDERING of 
such adhesive power that a |” thickness will 
resist an outside pressure of at least a 20’ 
head of water. 


For SLURRY (as paint) 

Makes a perfectly watertight covering to 
brick or breeze concrete walls at very small 
cost, and also provides the best watertight 
undercoat to coloured finishes. 


Technical Information is available to users. 
Used in 1914-1918 and still used by : 
Air Ministry, War Office, Admiralty, Ministry of Works, Ministry of Supply, etc. 


SUPER CEMENT LTD 


®3 LONDON, W.C.1 


29 TAVISTOCK SQUARE, Phone : 


Euston 1808 











PIN YOUR FAITH 


TO THE TESTED 
BRAND. 


THIS LABEL ON 
EVERY BARREL 
CARRIES WITH IT 
FORTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 


NONE OTHER iS 
“JUST AS GOOD” 


THE LEEDS OIL & GREASE Co. 


*Phon e: 22480 


LEEDS, 10 


'Grams: “Grease.” 
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Set of 4 Permanent Hangars, 

with Workshops, Stores and 

Offices, for the B.O.A.C., 

London Airport. 

Carried out for the Air Ministry 

on behalf of the Ministry of 

Civil Aviation. 

Designers: Sir Owen Williams 
& Partners. 


W. & C. FRENCH LTD. HEAD OFFICE: 50 EPPING NEW ROAD, 
BUCKHURST HILL, ESSEX Telephone : Buckhurst 4444 (13 lines) 
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The PC3 PUMPCRET 
Mobile 


CONCRETE PUMP 


PUMP AND PIPELINE 


The latest and most efficient method of placing concrete for Hydro- 
Electric Schemes, Tunnels, Power Stations, Cooling Towers, Subways, 
Silos, Canals, Piers, Viaducts, Reservoirs, Bridges, Runways, Founda- 
tions, Buildings, Pylons, Pipe Spinning and Lamp Columns. 


Pumpable concrete must of necessity be good concrete. 


Pumps and Mixing Plant can be located at the most convenient 
position within the pumping range. 


The continuous output of the Pump at a constant speed governs 
the working of the whole concreting gang. 


All ‘*‘ Pumpcret "’ surfaces in contact with concrete are renewable. 


Specifications : 


Two Sizes : P.C.3 P.C.4 

Capacities per hour, 

approx... . : 20-24 cu. yd. 8-10 cu. yd. 
Range : 

Horizontal, approx. 

or Vertical, approx. 
Pipeline 
Power Required : 

Electric or Diesel . 


4 STAFFORD TERRACE, LONDON, Ww .8 


Telephone: Western 3546. Telegrams: Pumpcret, Kens, London. 
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WILLIAM THORNTON AND SONS LTD. 
B 


The long list of contracts of all 
kinds and sizes carried out by us 
reflects 


in reinforced concrete 


the very wide experience we have 


RNTON 


had in this class of work. We 
undertake contracts in any part of 
the country, and invite Engineers 


and Architects to include our name 


on their lists for future enquiries, 


RPOOL 


Monolithic concrete construction 


utilising the Swedish Prometo 


method of moving forms is one 


of our specialities. 


38 WELLINGTON ROAD, LIVERPOOL 8 
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Telephor®® 6075 
§.W. I wicront 18720 





444 Le 
CORROSION 
AWAY .... 


wer, OF Guuorne 


Os mam Fr 
PAM OR SERRATED 


Industrial floors have 
to be designed to re- | 
sist the most violently 
corrosive processes. 
The illustration shows 

a five-layer floor of 
Windsor’s materials, 
scientifically planned 
to give maximum pro- 
tection. Windsor’s 
produce a complete | 
range of materials 
and preparations for proof- 
ing concrete and _ resisting 
corrosion. Their methods of 
carefully planned floor laying 
ensure a liquid-tight and acid-, 

alkali- or oil-resisting surface 1600 MESSTING TAL Lme 
which will give years of service = 


without repair. H. WINDSOR & C 


—, and —_— on any 748 FULHAM ROAD, S.W.6. Telephone : RENown 6006/7/8 
a 119 VICTORIA STREET, S.W.1. Telephone : ViCtoria 9331 /2 





HERA. 200 MESETNG Oamt | 
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are 
WATES 


precast concrete 


building units 


for economical 
and rapid 


construction 





Five office buildings and a departure building at London 
Airport were constructed by Wates with precast concrete 
building units produced at their own Works. The 
departure building (illustrated below), with an area of 7,246 sq. ft., 
was completed in sixteen weeks. No scaffolding was used except at 
the corners. This method of construction is highly efficient, 
economical, and rapid, and can be used for structures of all kinds. 


Complete illustrated details will be sent to Architects 


WATES 





and Consulting Engineers on request 


Specialists in the production of 
high quality precast concrete, 
Wates offer a full advisory ser- 
vice covering design, construc- 
tion, cost, and any engineering 


aspects involved. 


WATES LIMITED, BUILDING & CIVIL ENGINEERING CONTRACTORS 


1, London, S.W.16. Tel. Pollards 5000 
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Manufacturers of 
Land- Rovers 
The Rover Company Lid. 


By appoinimen: to 
His Majesty The King 
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The 4-wheei drive all-purpose vehicle 


Wherever buildings are going up you need something besides the 
heavy vehicles, the tractors, the bulldozers—you need the sturdy, 
speedy, versatile Land-Rover. It’s a handy vehicle for the odd jobs, 
for liaison between site and office ; and besides that, its power take-off 
(providing either belt or shaft drive) makes it a mobile power unit 


which takes rough ground in its stride and brings power to where it’s 


LAND 
OVER 


Britain's most versatile vehicle 
MADE BY THE ROVER COMPANY LIMITED, SOLIHULL, BIRMINGHAM 


CVS-44 


wanted—right on the spot. 
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Estate Roads.... 


“dirt cheap” ! 


The photograph shows a section of the roads recently completed by the Yiewsley and 
West Drayton U.D.C. on the Philpots Farm Housing Estate, West Drayton. The roads were 
constructed by stabilising the naturally occurring brick earth and hoggin to a depth of 6” with 
10°, by weight of cement, employing the “ mix-in-place”’ method. The soil-cement, surface 
dressed with tar and shingle, will carry all the builders’ traffic. The method is both speedy 
and economical, 12,000 square yards having been completed in 15 working days at an approxi- 
mate cost of 7/— per square yard. Kerbs and a 1” gravel asphalt carpet will be added upon 
completion of the building operations. 


Observe the SISALKRAFT Prefabricated Curing Blankets used throughout for the curing 
and protection of these roads. 


Photograph by kind permission of the Yiewsley and West Drayton U.D.C. (Engineer, Surveyor and 
irchitect, W. T. Morgan, F.RJI.C.S., M.1.Mun.E., L.R.1.B.A.), Town Hall, West Drayton, Middlesex. 


Such Structures Suggest 


Distributors for British 


Sisalkraft Limited TRADE MARK 


J.H.SANKE | D THE Building Paper 


ALDWYCH HOUSE, ALDWYCH LONDON, W.C.2. ‘Phone: HOLborn 6949. "Grams: Brickwork, Estrand, London 
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po < When it comes to stress in tension — ~~ “ 


. .. nothing can better Isteg Steel (and 
even nature gets mixed up if she tries). Isteg’s combination 
of twist and cold working long ago established its lead in concrete 
reinforcement—S0 °%% extra on tensile stress—30°% 
less weight—15% off the cost—elimination of hooks or overlengths. 
No wonder that Designers whose memories go back 


to the early days of Isteg keep on specifying it over and over again. 


ISTEG 


ISTEG STEEL PRODUCTS LTD. (SALES) 
43, Upper Grosvenor Street, London, W.1. Tel: Grosvenor 1216 
Isteg is manufactured by Isteg Steel Products Ltd. at Cwmbran 


McCall & Co. (Sheffleld) Ltd., Templeborough, Sheffield 
The United Steel Companies Ltd., Sheffield 
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CHRISTIANI 
& NIELSEN tt 


REINFORCED CONCRETE 


_ re 
-_--—— 


- 


“we 
2 eT ee RS EE, CTE 


54 VICTORIA STREET, LONDON, 


TELEPHONE: VICTORIA 6152 
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brings the accuracy of 
the drawing board to the job 


Issued by THE BRITISH REINFORCED CONCRETE ENGINEERING CO. LTD., STAFFORD 


Specialists in Reinforced Concrete Design & Suppliers of Reinforcement 
London, Birmingham, Bristol, Leeds, Leicester, Manchester, Newcastle, Sheffield, Cardiff, Glasgow, Dublin, Belfast 
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PYLONS 
PILES & SHEET PILES 
ROAD & RAIL BRIDGES 
© ROOF & FLOOR BEAMS 
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SPEED the fixing of all equipment with Rawlbolts and 

Rawlplugs. Get the machines and heavy stuff bolted 

down quickly, firmly, ready for immediate use with 

Rawlbolts—the dry fixing that does away with 

grouting-in and waiting for cement to dry. 

Fix the lighter fittings—switchgear, pipes, cables, FI 
lights—with Rawlplugs—the fastest and firmest screw 
fixings in the world ! WRITE FOR TECHNICAL LITERATURE 


Use Rawlplug Fixing Devices where ‘‘ speed is the essence of the contract” 
THE RAWLPLUG COMPANY LIMITED - CROMWELL RD - LONDON - S.W.7 
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VIBRATING EQUIPMENT 
for QUALITY CONCRETE 


PETROL AND ELECTRIC 
INTERNAL VIBRATORS 
SALE or HIRE 


Manufacturers of vibrating tables, 
internal vibrators, external vibra- 
tors, petrol and electric vibrating 
tampers, vibrating screens, pan 
vibrators, electric 

motors, petrol engines, 

builders’ hoists and 

winches, and hydraulic 

bar croppers. 


E. P. ALLAM & CO. LTD. 


LONDON: 45 Great Peter Street, $.W.1. Telephone: Abbey 6353 (5 lines) 
SCOTLAND: 39 Cavendish St., Glasgow, 0.5. fol.: Soh 0186. Works: Southend-on-Sea. fel: Z 4 50243 








Anderson’s Concreting Paper, a 

bituminised waterproof product, is ideal for road 

or floor concreting. It prevents the water from drain- 

ing away from the underside of the concrete, and thus allows 

a uniform set throughout the thickness. Supplied in rolls 112 yards 
in length and 36 inches wide. Samples and particulars sent on request. 


ANDERSON’S CONCRETING PAPER «x. 


D. ANDERSON & SON LIMITED, STRETFORD, MANCHESTER £4 EY PAA/D 
Roach Road, Old Ford, London, E.3 EXPANSION JOINTING 


SPS oe 
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General View of Plant at Rickmansworth. 


ONE OF OUR MODERN 


CONCRETE AGGREGATES 


High-grade concrete aggregates 
graded to any specification, and 
the most punctual delivery service 
in England, can now be given to 
all Contractors, Builders, and 
Municipal Authorities carrying 
out concrete work and road con- 
struction in London and Suburbs 


and the Home Counties. 


PLANTS 


Washed all-in Ballast 2 in. down. 


3 in. Washed & Crushed or Un- 
crushed Shingle. 


3 in. Washed & Crushed or Un- 
crushed Shingle. 


Washed Pit Sand. 
Soft Sand. 
#, in. Crushed Grit. 


STONE COURT BALLAST CO. LTD. 
PORTLAND HOUSE, TOTHILL ST., WESTMINSTER, S.W.|! 
Telephone: Abbey 3456. 
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eGLASCRETE e 


Dr. F. F. Curtis, Chief Architect of L.P.T.B. (Western Region), 


used cffectively Glascrete (reinforced concrete and glass) mullion 
bar windows in his very striking design for Hanger Lane Station, 


shown above. 
—"* there's no need to 


paint GLASCRETE” 


~tAKINGae 
e tf 
Telephone : centrat 5866 (6 lines). 


J, 81-Queen Victoria St, LONDON. +cs 

















TRUCK MIXERS 


and Batching Plants for 
scientific and economical mixing 


and placing of concrete. 


Win 


{ 
| iy 





Also makers of a full range of tilting, non-tilting and pan mixers and self-priming water pumps 


RANSOMES & RAPIER LIMITED 
32, VICTORIA ST., LONDON, 





IPSWICH—WATERSIDE WORKS. 
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prestressed and rf 
precast concrete - 
for building and D 


We specialise in the production of prestressed and precast 
concrete structural members to standard or special designs, 
including railway sleepers, and shall be pleased to submit 
quotations for contracts in most parts of the country. 


H. B. CONCRETE co Lr 


Head Office: East Street, Epsom, Surrey. Branch Works: Vicarage Road, Egham, Surrey 
Telephone : Epsom 4041 /4042. Telephone : Egham 3092/3093. 


COLOURS fo: 
ASPHALT 




















Introducing a mew range specially prepared for  f 
ASPHALT by the Manufacturers of the well-known 


*“SHADEACRETE” COLOURS FOR CEMENT 


LET US SEND YOU SAMPLES AND PRICES OF 
BLUE ° YELLOW ° GREEN BROWN 
1 W. HAWLEY & SON, LTD. 
Colour Works, DUFFIELD, Derby 


Phone: Duffield 2294/5 COLOUR MAKERS SINCE [838 Grams: Hawley, Duffield 
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The photograph shows a barrel vault roof recently erected over a 
Turbo-Alternator House at East Greenwich for the South-Eastern Gas 
Board. It illustrates the excellent natural lighting obtained by the use of this 


type of roof with lantern light glazing. Design and reinforcement were by 


REINFORCEMENT LTD. 


’ 


LONDON : 43 Upper Grosvenor Street, W.1. Telephone: GROsvenor 1216 + BIRMINGHAM: ALMa Srreer, 
Smetuwick, 40. Telephone: Smethwick 1991 - MANCHESTER : 7 Oxrorp Roap, MANCHESTER. Telephone: Ardwick 1691 


GLASGOW : 146 ARGyLe Street, Giascow, C.2. Telephone: Central 4551 
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REINFORCED 


CONCRETE 
by 


A. G. MANSELL « CO. LTD 


CIVIL ENGINEERING AND BUILDING CONTRACTORS 


BRIDGES - RIVER AND SEA DEFENCE WORKS - WATER TOWERS - BUNKERS 
SILOS - INDUSTRIAL BUILDINGS - ROADS - FOUNDATIONS - AND PILING. 


=a 


Prestressed Bridge at Dorchester for Dorset C.C. J. J. Leeming, M.I.C.E., County Surveyor. 


78 BUCKINGHAM GATE, LONDON, S.W.|1. TELEPHONE: WHITEHALL 8735-6-7. 





IT MAY APPEAR ABSURD!!! 


but you Can 
concrete below 25° frost 


Important constructional work 
and housing must continue in 
frosty weather. Sealocrete 
Double Strength Premix Solu- 
tion provides the maximum 
safety available. Even for 
cement mortar for brickwork 

- and cement renderings, the 
setting time of the cement mortar or gement rendering is accelerated with the 
object of enabling it to be set before the frost can get it. You can continue 
work under any conditions—and finish it in the shortest possible time. 


DO NOT RISK A HOLD-UP. STOCK UP NOW. 


by using SEALOCRETE 


DOUBLE STRENGTH PREMIX SOLUTION 


Sole Manufacturers: SEALOCRETE PRODUCTS LTD., ATLANTIC WORKS, HYTHE ROAD, LONDON, N.W,10 
Telephone : LADbroke 00/5/0016/0017. Telegrams : Exploiture, Wesphone, London 
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The successful way to re- 
condition defective con- 
crete structures, encase 
structural steelwork, and 
line tunnels and water 
reservoirs. Developed 
and applied in all parts of 
the world with the re- 
sources, experience and 
skill of The Cementation 
Company, Ltd. 











The Cementation Com- 
pany, Ltd. have the re- 
sources and the experi- 
ence to undertake piling 
work for Hammer Founda- 
tions, Factory Extensions, 
Machinery Bases, Under- 
pinning, Bridges and any 
similar purpose in any part 
of the world. And the 
skill to complete the work 


quickly and inexpensively 


CEMENTATION 


For nearly half a century we have, by one or more of our 
processes, successfully prevented leakage of water through, 
and freedom from harmful under and around dams, from service and impounding 

reservoirs, filter beds, draw-off tunnels and other ancillary 
vibration is essential. works. Our reputation is world-wide. 


even where headroom and 


working space are limited 


CE ae LTION 
comntted 


SENTLEVY WORKS? Mn er ere ie 
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of the country. CREWE 
HASLINGTON Crewe 2265-6. 


Telephone : canta 
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THE 


“JOHN BULL” 
CONCRETE BREAKER 


NEW “B.A.L.”” TYPE. 


INCREASED :=— 
PENETRATION, RELIABILITY, LIFE. 


REDUCED :=— 
VIBRATION, NOISE AND WEAR. 


THESE ARE THE SALIENT FEATURES 
OF THE NEW CONCRETE BREAKER 


* * * 


REAVELL & CO., LTD. 


RANELAGH WORKS, IPSWICH. 
TELEGRAMS : “ REAVELL, IPSWICH.” TELEPHONE : 2124 





December, r9st. CONCRETE AND CONSTRUCTIONAL ENGINEERING 


Y It was once said that a man could do almost 


and a little money. 


j anything with a good knife, a piece of string 


A modern version of the same theme — and 

much more true — is that Expanded Metal is 

the material of 101 uses. It is universally used 
as reinforcement for concrete or lathing for plaster- 
work and it is equally successful as a decorative 
ceiling of colour-anodised Expanded Aluminium, 
From walkways to letter trays; reinforcement to 
décor ; openwork partitions to loudspeaker grilles ; 
bedlamps to guards for machinery — such diversity 
of use provides evidence of the hundred and one 
ways in which men take advantage of the remark- 
able adaptability of Expanded Metal. 


Expanded 
Metal Products 


The Expanded Metal Company, Limited 


Burwood House, Caxton Street, London, 8.W.1. WHltehall 1736. 
STRANTON WORKS, WEST HARTLEPOOL, HARTLEPOOLS 2194 





ALSO AT: ABERDEEN, BELFAST, BIRMINCHAM, CAMBRIDGE, CARDIFF, 
EXETER, GLASGOW, LEEDS, MANCHESTER. 


Photographs illustrate (Top) Expanded Metal walkways in the Royal 
Festival Hall Centre) ** BB” Lathing ceiling at Bow Road Methodist 
Church, London. Architects: Messrs. Mauger & May, F/ F.R.1I.B.A. 
( Bottom) Reinforcement for concrete—Electricity Sub-station, Brentford, 
Sor the Southern Electricity Board. 

(64« 
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ALPHA CEMENT LTD 


PORTLAND HOUSE. TOTHILL STREET 


LONDON, S.W.1}. 


Telephone - Abbey 3456. 
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COPPER STRIPS 


for expansion joints 


All Reinforced Concrete 
Engineers recognise the 
advantages of using copper 
strips for sealing joints in 
concrete work. Copper 
is ductile, will not crack 
under repeated bending, is 
non-corrosive and is un- 
affected by wet concrete. 
We specialise in the supply 
of perforated copper strips 
of all required lengths and 
widths for expansion joints, 
and shall be pleased to 
submit prices against de- 
tailed specification. 


ALEX J. CHEETHAM LTD. 


MORTON STREET - FAILSWORTH - MANCHESTER 
Telephone: FAiLsworth 1115/6 














WASHED 
BALLAST, SAND, SHINGLE & 


Crushed Aggregate for Reinforced Concrete. 





WILLIAM BOYER & SONS, LTD. 


Sand and Ballast Specialists, 
DELIVERED DIRECT TO ANY 
CONTRACT BY MOTOR LORRY. IRONGATE WHARF, 


Quotations on Application. PADDINGTON BASIN, W. 
Telephone : Paddington 2024 (3 lines) MEMBERS OF B.S @ A.T.A. 


BEE QUARE 


—___ for 100°, 
SEND FOR 
DETAILS | WATERPROOF 
CONCRETE 
VIFIGGATTTTTN 


OR RO DAMP - PROOFING LTD. 


OR DEPTFORD Tel. TiDeway 148€-7 LONDON, 8.E. 
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Setting & Hardening 
time of concrete 
retarded at low 
temps. 


At this temperature 
the Architect once 
said ‘‘STOP!”’ 





Now he says 


7 USE 
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It’s 
FREEZING 
but building 
continues 


Evode Frost Protective 101 T.S. (Treble 
Strength) prevents all damage by frost 
to building work from the very start. 
Bricklaying in cement mortar and 
concrete work can be executed with 
EVODE FROST PROTECTIVE I0! T.S. 
even in the coldest weather—it is 
simply added to the gauging water— 
and makes freezing of the mortar or 
concrete impossible by increasing the 
internal heat and simultaneously re- 
ducing the setting and hardening time 
of concrete. Economical—can be used 
as a concrete waterproofer and hard- 
ener throughout the year. 


ASK FOR LEAFLET P. 5368. 
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COMPRESSIVE STRENGTH 
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This chart shows the results of tests by 
R. H. Harry Stanger, Testing Engineer, of 
Westminster. After only one day, 6” test 
cubes of | : 2 : 4 concrete, made with I0/ 
T.S., show measurable compressive strength. 
Concrete made without is too weak to be 





"a u 28 

AT DATE OF TEST - DAYS 
tested at all. For all times of test, 10/ T.S. 
gives a permanent increase of strength over 
concrete made without. Formwork can be 


struck and structural concrete can be loaded 


as in normal weather—progress need not be 
interrupted. 


EVODE LIMITED, Glover St., Stafford. Tel. 1590-1-2. Grams EVODE 
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Prop sizes. dimensions and weights 





HEIGHT 
WEIGHT 
Closed Extended 


48 Ib. 
50 Ib 
58 Ib. 
70 Ib. 


Standard type Prop 




















ACROW (ENGINEERS) LTD., SOUTH WHARF, PADDINGTON, LONDON, W.2. Ambassador 3456 (20 lines) 
130 Coventry Drive, Glasgow, E.! (Bridgeton 1041) @ 22-24 City Road, Bristol, 2 (Bristol 24595) 
West Stanley St., Manchester, 5 (Trafford Park 2965) @ Lupton Street, Hunslet, Leeds, 10 (Leeds 76514) 
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ALWAYS TELLS... 


Only Acrow 

fe Props 

Even where labour costs i incorporate 
are lowest it pays to use 3 the patent 


Acrow Props self- 
cleaning 


nut 


* Over 1,000,000 in use FOR SALE OR HIRE 


Beam type Prop 
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“DESIGN OF PRISMATIC STRUCTURES” 


By A. J. ASHDOWN 


64 pages. 36 illustrations. Price 8s.; by post 8s. 6d. 





1-85 dollars in Canada and U 


Describes simple methods of designing roofs and other structural parts composed of vertical, 
sloping, and horizontal reinforced concrete siabs, sometimes known as “ hip-plate’’ construction. 
Solutions by relaxation and other methods clearly explained. 

1.—Prismatic Structures of One Span.—Types. 
stresses. Examples (using relaxation method). 
method of calculating transverse moments). 
Openings in roof. 


Stabilising forces. Shearing and principal 
Roof with unsupported ties (moment-balance 
Roof with supported ties. Anisotropic structures. 


11.—Multiple-Bay Structures.—Pitched roof of two bays analysed by an approximate method 
and by a theoretical analysis as a statically-indeterminate structure. 


Tensile stresses in thin slabs. 
Double-trough bunker. 


111.—Continuous Structures.—Formulz. Roof continuous over three spans. Supports of roof 
(column analogy and combined bending and direct force). 


iV.—Structures with Sloping Ends.—Symmetrical and unsymmetrical structures. Multiple roofs. 


V.—Miscellaneous Problems.—Effect of friction on supported ties. Transverse stiffeners. 


A NEW “CONCRETE SERIES” BOOK 


CONCRETE PUBLICATIONS LIMITED, 14 Dartmouth Street, 
London, S.W.1, England 








B.S. CODE OF PRACTICE Ss: 


114-1948) 





FOR REINFORCED CONCRETE 


Explanatory Handbook now Available 





An “ ExpLanatory HAaNpBooK ON THE British STANDARD CoDE OF PRACTICE FOR THE 


STRUCTURAL Use or NorMAL REINFORCED CONCRETE IN ButLpiNes ™, by W. L. Scott, M.Inst.C.E., 
W. H. Gianvitie, C.B.E., D.Sc., M.Inst.C.E., and F. G. Taomas, Ph.D., B.Sc., M.Inst.C.E., is 
now ready. 

The work follows the same lines as the well-known Handbook on the D.S.I.R. Code by Scott and 
Glanville, and is indispensable to reinforced concrete designers. 


The Code is printed in its entirety, 
128 pages, 25 illustrations, 51 tables. 


Price 9s.; by post, 9s. 6d. In Canada and U.S.A., 2.10 dollars. 


CONCRETE PUBLICATIONS LIMITED 


14 DARTMOUTH STREET, LONDON, S.W.1, ENGLAND 
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CONCREAM 


This non-staining, smooth and easy working 
white mould oil can be used with confidence 
on all classes of in situ and precast concrete 
work where the use of a white mould oil is 
recommended. 


VIBRAMOL 


This non-staining and non-separating mould 
oil is made specially for use on steel shuttering 
and moulds where vibrators are used, and 
provides a good film which is not readily 
moved under vibration. 


SPRAYMOL 


This grade of mould oi! has been specially 
produced for use with a spray gun. it can 
be used with great economy on all types of 
shuttering and moulds, and will not separete 
under pressure. 


“e450 


Experience has shown that the production of 
precast and in situ prestressed concrete needs 
a special mould compound, and in collabora- 
tion with leading prestressed specialists we 
have produced Grade “P.S."" Mould Com- 
pound for this class of work. 


66 oF gg 


This Mould Compound has been specially 
produced to satisfy the requirements of those 
engaged in the production of spun concrete 
products. 


PRODUCTS OF THE 
ORIGINAL MAKERS OF 
CONCRETE MOULD OILS 


We specialise in the production of mould oils and com- 
pounds for concrete work of every kind, from mass 
concrete work to high-class architectural stone work, 
and have an unrivalled experience which enables us to 
give expert advice on ali mould oil problems. We 
have a grade for every purpose, and will be pleased to 
submit full details, samples, and prices on request. 


RICH? HUMBLE & SON, LTD., COLUMBA OIL WORKS, LEEDS, 3 


Telephone : 27155. ESTABLISHED 1854. Telegrams : ‘* Columba, Leeds, 3.” 
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Basic component of the system 
is the BLAW KNOX portable, 
two speed, heavy duty, single 
acting horizontal piston pump. 
Capacity 15-20 cubic yards of 
concrete per hour. 


i 

BLAW KNOX Con- 
crete Pipe'..es comprise 6” 
steel! pipes in various lengths 
up to 10 and simple, quick- 
acting couplings with rubber 
seatings for fast assembly and 
dismantling. During pumping 
the pipeline is completely filled, 
concrete moving through in 
synchronous impulses in an 
excellent state of uniformity. 


Blaw Knox engineers will be 


glad to advise on the 


application of the Concrete 


inte the forms, exactly where ; > \ Pump to specific jobs. 


it is needed. 


BLAW KNOX ae by ocline 


BLAW KNOX LIMITED, 90/94 Brompton Road, London, S.W.3 


Telephone: KENsington 5/51 Cables: BLAWNOX, London Grams: BLAWNOX, SOUTHKENS, LONDON 
AREA OFFICES IN BRISTOL, LEAMINGTON SPA, LIVERPOOL AND YORK. REPRESENTATION IN 
BELFAST, CARDIFF, DUBLIN AND GLASGOW, AND ALL PRINCIPAL CITIES OF THE WORLD 
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EDITORIAL NOTES 


Science in the Building Industry. 


It is not likely that all will agree with all of the views on the building industry 
expressed by the secretary of the Department of Scientific and Industrial Research 
in his address at the closing session of the Building Research Congress held recently 
in London. One of the sub-headings in this address as circulated by the Depart- 
ment is “‘ Building Industry Unwilling to Learn ’’, the meaning of which is not 
altered in its context, which is “‘ Building is now, to one degree or another, unwilling 
or unable to learn ’’, ‘‘ the general picture is one of relative stagnation ’’, and “ the 
building industry has allowed itself to become marooned ’’. If this were literally 
true there could be no better reason for closing the Building Research Station, 
which has been in existence for about thirty years and is now costing about half 
a million pounds a year. But this suggestion that it is futile to undertake research 
in building was contradicted by the speaker when he said that during this period 
improvements in building materials and components and a further understanding 
of their proper use had influenced design, construction, and maintenance ; and, 
to take one example only, that the cost of schools had been reduced from {195 
per pupil to {140 per pupil during the past two years, presumably without 
reduction of efficiency or comfort. 

One of the chief reasons why some builders may have been reluctant to 
invest large sums of money in plant has been the Government's changes of policy 
in the expenditure on building under successive economic plans. It is not likely 
that, when building work is restricted and the future cannot be foreseen, a builder 
will accumulate plant and have it ready for unexpected armament or other 
building programmes. 

Some of the comparisons of increased production due to the use of machinery 
are also likely to be misleading unless they are related to Government programmes 
and the nature of different industries. For example, it is stated that 20 per cent. 
more workers have produced 39 per cent. greater output in agriculture in the past 
fourteen years, while in the building of houses for local authorities the output has 
fallen by 20 per cent. since 1939. We would suggest that no comparison is 
possible between agriculture, which has been consistently encouraged by sub- 
sidies, guaranteed prices, and other means to produce all it can, and house- 
building which has been restricted and is frequently delayed by lack of materials. 
Men cannot be expected to give of their best when they can see enough materials 
on the site to keep them employed for a few hours or days only, and know from 
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experience that these materials may be used long before a further supply is 
delivered. Also the tea breaks and other excuses for not working are a much 
greater factor in building than on the land. The address placed much importance 
on what is called operational research and “ powerful methods of statistical 
mathematics ’’, which have been applied to some workers in the building trade 
to find out how much of their time is spent in useful work and how much 
is wasted. The result confirms what is generally known, but gives no guidance 
on how men are to be encouraged to work harder. This is a human problem which 
cannot be solved by such means. The man with the stop-watch can only record 
the time he sees wasted, and no amount of “ statistical mathematics ’’, however 
powerful, will persuade a man to work harder if he does not wish to do so in 
times when he can get a living wage without giving a fair return in work. 

The paper stated that in 1935 the building industry used half a horse-power 
per man, and this is compared with 2} h.p. per man for all manufacturing indus- 
tries. We would suggest that no useful comparison can be made between an 
industry employed on erection in the open air and manufacturing in factories. 
When we see the large amount of mechanisation, the standardisation, and the 
substitute materials, that are now used in building, it is hardly fair to say that 
the industry is unwilling to learn. More should be said about the discourage- 
ments with which the builder is faced, such as savings due to the use of machinery 
being continually counteracted by increased costs, the small depreciation allowed 
on plant for income-tax purposes which often makes it cheaper to hire plant for 
the whole of its working life than to own it, the difficulty of getting men who will 
do a fair day’s work, and so on. 

One of the easiest ways of reducing the cost of buildings is to make them 
flimsier by increasing the permissible design stresses in materials and so lowering 
the factor of safety. On this the speaker said that there is little doubt that we 
can economise in materials and reduce costs by reducing what he called over- 
insurance in design, and that a “ large experimental effort "’ should be made to 
study the quality control of concrete. Two points may be made on these sugges- 
tions. First, the codes of practice on which design is generally based are prepared 
by experienced engineers and scientists (some of whom may be from the Building 
Research Station) under the aegis of the Ministry of Works, and if the stresses, 
loads, and rules recommended in these codes are considered to be those that 
can safely be adopted it follows that any increase in stresses or lowering of factors 
of safety will result in weaker structures, with the natural consequences. Secondly, 
of the two materials used in reinforced concrete, steel is generally accepted as 
being of uniform quality, and means of making stronger and more uniform con- 
crete have been and are now being extensively studied not only at the Building 
Research Station but in nearly every country in the world. Codes of practice 
are altered and higher stresses are recommended when new or improved materials 
are available, or more knowledge is gained of how buildings and materials work. 
These are within the province of research organisations, and on the results of their 
work depend whether higher stresses can be used and the present factors of safety 
maintained. A reduction of factors of safety which are generally considered 
necessary is not the best way of saving cost and labour. It is better for the 
scientists to show industry how to produce stronger materials and use less of 
them. 
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DESIGN FOR MINING 


SUBSIDENCE, 


Large Reservoir Designed for Mining 
Subsidence. 


THE Redhill service reservoir, in course 
of construction (Fig. 1) for the Corpora- 
tion of Nottingham, will have a capacity 
of 4,000,000 gallons and is designed to 
conform to ground movements and to 
reduce the stresses due to severe mining 
subsidence. This is necessary because of 
the existence of unworked seams of coal 
below the site, and no other site in the 
district is free from the same problem, 


Effect of Mining Operations. 
The average depth below surface and 
the thickness of the four seams are: 
(1) 335 yd. deep, 4 ft. 4 in. thick ; (2) 445 


Although the angle (on plan) of the 
coal face to the axis of the reservoir is 
known in the case of the top seam, similar 
information is not yet available with 
respect to the two intermediate seams. 
It is assumed therefore that future mining 
operations may approach the reservoir 
from any angle, an assumption that has 
an important bearing upon the design 

If the character and sequence of the 
movements of the ground be known, the 
behaviour of a rigid structure on the 
ground can be visualised. The surface 
movements are such that a structure bear- 
ing initially continuously on the ground 


Fig. 1.—Reservoir in Course of Construction. 


yd. deep, 3 ft. 3 in. thick; (3) 460 yd. 
deep, 2 ft. 5 in. thick; (4) 537 yd. deep, 
3 ft. 6 in. thick. The bottom seam has 
been worked and the movements of the 
ground recorded. Mining of the top seam 
is proceeding, and it is anticipated that 
disturbance of the ground below the 
reservoir will commence in the middle of 
1952 and will continue for several years. 
From the point at which mining opera- 
tions are expected first to cause move- 
ment under the reservoir, the length 
of the coal face will be extended to the 
limits of the area of disturbance on each 
side of the reservoir, and mining will con- 
tinue below and beyond the reservoir to 
the point at which disturbance will cease 
The rate of cutting in the area will be 
about 40 yd. per month. From observa- 
tions it is expected that the vertical 
settlement of the ground at the surface 
will be about 3 ft., that there will be con- 
siderable lateral pull, and that the mean 
gradient of differential settlement will be 
about 1 in 180 
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may be subjected alternately to sagging 
and hogging effects. Therefore, for a 
reservoir of known depth, the greatest 
size of an economical structural unit 
which can safely resist the resulting 
stresses’ can be determined. It might 
appear that storage of the required 
capacity could be provided by a number 
of smaller reservoirs, each of the econ 
omical size determined, and the pipes and 
valves arranged to permit operation 
either individually _r together Investi 
gation in this case, w.owever, showed that 
a single reservoir of the design described 
in the following is much less costly and 
can be accommodated on a smaller area 
than several smaller reservoirs, and there 
are also operational advantages 


Design. 

The depth of the reservoir is about 16 ft 
and the mean depth of water 13 ft. The 
internal dimensions on plan are 230 ft. by 
220 ft. For convenience of operation 
the reservoir is divided by longitudinal 
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(See Fig. 3 for Details.) 
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Fig. 2. 











and transverse walls into four equal com- 
partments. The reservoir is also divided 
into twenty-five independent structural 
units each about 46 ft. by 44 ft. Each 
rectangular unit comprises part of the 
floor and roof, and is bounded along its 
sides either by walls or lattice girders, 
which are designed as deep beams to 
resist ground movements as well as water 
pressure, dead weight, and the load on 
the roof. The units are connected only 
at floor level, where hinges are provided 
about which each unit can rotate. There 
is a gap between adjacent units to permit 
freedom of movement between the walls 
and roof. All pipes within the reservoir 
have flexible joints capable of accommo- 
dating the greatest expected movement. 

Fig. 2 is a cross-section of the reservoir 
and illustrates the character and extent of 
movement that can be expected and the 
manner in which the jointed structure 
allows for the movement. Fig. 3 shows 
details (C) of the free joint in the roof, a 
horizontal section (B—B) through a 
watertight joint in the wall, and details 
(A) of a hinged joint in the floor, which is 
also shown in Fig. 5. A joint in the floor 
and the corresponding joint through the 
wall with the girders on either side are 
shown in Fig. 4. The hinged joints in 
the floor provide an anchorage between 
the units to enable the structure as a 
whole to resist the lateral pull. The gaps 
in the walls are 4 in. wide when con- 
structed and are made watertight by 
cover-plates of sheet lead weighing to Ib. 
per square foot. At each joint in the wall 
there is an external inspection chamber 
as shown on the sectional plan in Fig. 3. 
A ground drain is provided around the 
reservoir immediately outside the walls. 
The gaps in the roof are covered with pre- 
cast concrete slabs, bedded and jointed in 
a plastic composition. 

In view of the high bearing value of the 
ground at foundation level, a 10-in. bed of 
clay puddle is provided over the whole 
area of the excavation, and is covered with 
4 in. of plain concrete to form a level slab 
upon which the structure is founded. 
The plastic bed of clay reduces consider- 
ably the stresses resulting from sagging 
and hogging movements, and limits the 
pull transmitted from the ground. It is 
assumed that the clay does not yield 
under a pressure of about 1 ton per square 
foot, but that when movement occurs it 


December, 1951. 





DESIGN FOR MINING SUBSIDENCE. 




















ID CAULAING 


SHEET 


























2 








¥ 
oy 
<= 
= 
% 
“~ 








A 


7 L£AD 


























I 


~~ COncreTEe 








bina 
bor 
PLASTIC: “4 
FILLING “2 BARS = 





DETAIL ar A. 


3.—Details at Joints. (See Fig. 2.) 











p— December, I95I. 
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is capable of offering effective resistance 
to pressures not exceeding 3 tons per 
square foot. If the reservoir were 
founded directly upon the strong under- 
lying ground, which would not yield 
under a pressure of less than Io tons per 
square foot, the assumed supporting area 
would have to be greatly reduced and 
the effective spans of the units greatly 
increased 

The walls retaining water span from 
floor to roof and, in this respect, are 
assumed to be completely fixed at the 
base and freely supported at the top. 
They are also designed to act as deep 
beams of length equal to that of the units. 
A hinged joint similar to that between 
the units is provided between the founda- 
tions of the walls and girders and the 
floor, thereby limiting the weight of water 
carried by the walls and girders. 

The floor is of laminated construction, 
formed of three thin slabs capable of fol- 
lowing the changing contour of the ground 
without serious cracking. The § slabs 
were concreted in panels, the construction 
joints in cach of the layers being stag- 
gered. Open joints } in. wide in the top 
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Fig. 4.—Joints in Wall and Floor. 


slab are filled with plastic composition. 
The hinges (Fig. 4) in the floor are formed 
by gaps 9 in. wide between the founda- 
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Fig. 5.—Joint in Floor and Reinforcement for Bottom of Girders. 
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Fig. 6.—Lattice Girders and Column Foundation. 


Fig. 7.—Interior Before Completion of Floor. 
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tions of the walls and girders and the low- 
est of the three layers of the floor slab. 
Bars of 4} in. diameter cross the gaps 
horizontally and are embedded in the 
concrete on either side at the level of the 
centre of the lowest layer. The gaps are 
filled with a plastic composition on which 
the two upper layers of the floor slab are 
placed 

Within each unit there are four columns 
supporting the roof (Figs. 6 and 7). 


SUBSIDENCE. 


(CONCRETE) 


Each column is supported on a separate 
base, which is connected to the floor only 
by flexible joints of the same type as else- 
where. 

The reservoir was designed by Mr. B. W. 
Davies, Engineer and General Manager of 
the Water Department of the Corpora- 
tion, in collaboration with the consulting 
structural engineers, Messrs. Ritchie & 
Partners. The contractors are Messrs. 
Currall, Lewis & Martin, Ltd. 


Economical Construction of Cooling Towers. 


Ir is claimed that the method of con- 
struction used for two hyperbolic cooling 
towers 260 ft. high recently built at 
Pretoria effected a considerable saving in 
cost compared with other methods used 


in South Africa. <A lattice steel mast 
(Fig. 1) at the centre of the tower pro- 
vided a shaft for the lift for men and 
materials and a support for the rotating 
horizontal double-cantilever arms, which 
could be extended or retracted to suit the 
varying radius of the tower. The con- 
crete was mixed outside the tower and 
conveyed in a skip’to the mast, up to the 
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working level, and then along the arms 
to the shutters. The shutters were steel- 
faced timber panels 2 ft. by 4 ft. adjustable 
in width to conform to the perimeter of 
the wall. No scaffolding was required 


from the ground, but a scaffold provided 
at working level around the circumference 
of the tower comprised brackets of steel 
angles stiffened by steel tubes attached 
to the inner and outer faces of the wall 
A gangway 4 ft. wide was formed by 
laying boards on the brackets. The 
scaffold was raised after each lift of 
concrete had been placed 
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OFFICE BUILDING 


IN LONDON. 


Nine-Story Office Building in London. 


RAPID CONSTRUCTION. 


A NEw Office building in St. Giles’s High 
Street is typical in design and method of 
construction of several built the 
war in London It is a reinforced con- 
crete frame structure with brick walls 
The columns and floor slabs were cast-in- 
situ. The beams are generally precast 


since 


except those which support one or more 


Fig. 1. 


smaller beams. Many of the stairs and 
landings were also precast. 

There are four nine-story blocks sepa- 
rated by three expansion joints (Fig. 2) 
The width of each block is 48 ft. 9 in. and 
the height about 95 ft There is a base- 
ment, and a retaining wall around part 
of the site. The foundation is generally 
ballast on which the bearing pressure does 
not exceed 2 tons per square foot. The 
structure is designed for the loads and 
stresses recommended in British standard 
codes of practice, the London County 
Council granting waivers for this purpose. 
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The ground floor is designed for a load of 
200 lb. per square foot to allow for debris 
The roofs are flat except that over the 
area enclosed by three of the blocks there 
is, at the level of the first floor, a “ shell 

roof 72 ft. long comprising two circular- 
arc vaults each about 36 ft wide 
Typical details of a precast reinforced 


Building During Construction. 


concrete beam are shown in Fig. 3 anda 
stair and landing in Fig. 5: the reinforce- 
ment in the shell roof is shown in Fig. 4 
The precast members were made on the 
site and erected by one of two mono- 
tower cranes which covered almost the 
whole site. 

The first step in the construction of each 
story was to cast the columns up to just 
below the soffits of the beams. Wooden 
shuttering was used for the concealed 
faces of the columns, and composition 
boarding was used to give a smooth finish 
to exposed faces The concrete was 
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brought by hoist from the mixer in } cn. 
yd. steel skips. The skip was then sus- 
pended from the crane at four points and 
transferred to one of the column shutters, 
and remained suspended while the con- 
crete was discharred in small quantities 
into an inclined trougu attached to the 
skip and thence into the shutter. Three 
men were required for placing and con- 
solidating the concrete in the columns. 
When the shuttering had been removed, 
a column-head shutter was attached to 
the column. This shutter, which is 
patented, comprises welded steel panels, 
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NINE-STORY OFFICE BUILDING IN LONDON. 


placed to span between the beams to form 
the shuttering for the cast-in-situ floor 
slab. Four men, working in pairs, placed 
the centres for two spans at the same time, 
and the four men worked together to 
remove the centres. Reinforcement pro- 
jecting from the beams ties them into the 
slab and junction at the column head. 
The precast stairs and landings were 
cast (Fig. 6) in wooden moulds. When 
they were hard the castings were turned 
over and lifted by tackle suspended from 
the crane and attached to four eyes 
embedded in the concrete, and placed in 


Fig. 4.—Details of Shell Roof. 


24 in. and 7 in. wide and about 2 ft. deep, 
and one to four triangular steel brackets 
which provided seatings for the ends 
of the precast beams supported on the 


column. The edges of the panels and 
brackets were perforated with holes at 
close centres so that they could be 
assembled to suit the varying dimensions 
of the columns and beams at each column 
head. The shutters, some of which are 
seen in Fig. 6, were secured by wooden 
battens and bolts. 

The next step was to place the precast 
beams in position. A beam was sus- 
pended from a two-point tackle and 
lowered on to the seatings. Two men 
guided and set the beam in position. 
When adjacent parallel beams had been 
placed, triangular steel centres were 
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position on cast-in-situ cranked beams. 
Each staircase between two floors com- 
prises three precast members, namely the 
lower flight and lower quarter-landing, the 
intermediate flight, and the upper quarter- 
landing and top flight. 

The shuttering for the vaulted shell 
roof comprised light steel plates bent to 
the profile of the vault. Each plate was 
stiffened by seven triangular steel ribs. 
The plates were supported on steel tees 
also bent to the shape of the vault and 
supported on eight longitudinal steel 
tubes carried in forks attached to the head 
of vertical steel tubes. Shuttering was 
erected for the two vaults at the same 
time. 

The steel barrows used on this site were 
of a type patented by the contractors. 
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Fig. 6. 


The handles are waist high when the 
row is discharging, and the 


bar- 
wheel is not 


far forward so that the force required to 
handles is less than that usually 


raise the 
required 

In one of the 
were erected in 
during the 
spring of 
average 


structures, nine 
seven weeks, 
bad weather of the 
1950-I progress was at the 
rate of one story in ten days. 
The frame and floors of a ten-story build- 
ing covering an area of 53,000 sq. ft., and 


stories 
and even 
winter and 
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Shuttering for Columns and Moulds for Stairs. 


known as Charles House, Kensington, 
were erected by the same contractors by 
similar methods within eight months 

The architects for the building, 
is for occupation by the 
Works, are Messrs. Lewis Solomon & 
Son. The consulting engineer is M1: 
W. V. Zinn, with whom Mr. C. V. Blum- 
field collaborated in the design of the 
shell roof The contractors for the rein- 
forced concrete work Robert 
McAlpine & Sons, Ltd 


which 
Ministry of 


were Sir 


Tests of Concrete Roads. 


SoME data are 
the American 
June, 1951, relating tc 24 miles of con- 
crete road in Allegany County, U.S.A., 
laid in the year 1942 as part of a long- 
period study of the behaviour of con- 
crete. The road was laid in sections in 
which different cements and _ water- 
cement ratios and different types of 
joints were used, and in some of which 
air-entraining chemicals were used. The 
observations were made 7} years after the 
road was built, and relate to the 


given in 
Concrete 


the Journal of 
Institute for 


con- 
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dition of the concrete only. It is stated 
that there is no appreciable difference in 
the durability of concretes with slumps of 
3 in. and 6 in., and that none of the many 
cements from different makers appeared 
to be superior to the others. Six different 
air-entraining cements were used, and in 
all cases these are stated to be more 
resistant to surface scaling than the 
cements without an air-entraining chemi- 
cal Where cracks have appeared, 
these are mostly due to weak founda- 
tions 
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Book Reviews. 


** Structural Theory and Design."" By J. 
Young. Vol. Il. (London 
Ltd. 1951. Price 258.) 


McHardy 
Crosby Lockwood & Son, 


In this book, the first volume of which was 
reviewed in this journal for July 1951, the 
author considers more advanced problems 
related to statically-indeterminate struc- 
tures which are dealt with comprehen- 
sively and by various methods. The 
examples are of a general nature and are 
applicable in most cases to structures of 
steel or reinforced concrete. Detail design 
relates mainly to steelwork. In the con- 
sideration of soils and earth pressures, 
some of the terms and factors used in soils 
mechanics are defined and calculated, and 
in the chapter on foundations it is shown 
how these results can be used. The 
ordinary theories of earth pressures are 
also given fully. Although the book con- 
tains nearly 600 pages, it is impossible for 
all the subjects mentioned in the contents 
to be dealt with in sufficient detail to 
be useful to the designer. One such sub- 
ject is prestressed concrete, but there are 
numerous references to other published 
works to which the reader is referred for 
further information or from which the 
author acknowledges obtaining some of 
the subject matter. 
** Strength of Materials."" By G. A. Olsen 
George Allen & Unwin, Ltd. 1951. Price 
Tuts American book deals in about 
400 pages with the elementary theory of 
structures as applied mainly to construc- 
tion in steel and to machines. The subject 
is taken as far as fixed and simple con- 
tinuous beams. There is no reference to 
concrete. A good feature is the clarity 
with which the principles are illustrated 
by sketches. 


I ondon ’ 
328. 6d.) 


* Building and Civil 
S. Geddes. (London : 
1951 Price 308.) 


Engineering Plant.” By 
Crosby Lockwood & Son, Ltd. 


Mucu data on the purchase, application, 
costs, output, and operation of most types 
of machines and equipment used in civil 
engineering and building are brought to- 
gether in this book. The data, most of 
which is given in tabular form, should be 
useful in enabling contractors to supple- 
ment their own experience. The author 
makes many comments of a practical 
nature and, although some of these may 
be self-evident, something is gained by 
their restatement. Although the illus- 
trations and data cannot avoid being 
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related to proprietary equipment, the 
danger that a book on this subject may 
be merely an elaborate catalogue has been 
avoided. Excavating machinery and con- 
crete plant are dealt with comprehen- 
sively, but the space devoted to cranes 
seems meagre compared with that devoted 
to, say, air-compressors and pneumatic 
tools, crushing and screening plant, and 
pumps. 

“Die n-freien Berechnungsweisen des 
bewehrten, rechteckigen Stahibet 
By K. B. Haberstock. 1951. 
Ernst & Sohn. Price 6 D.M). 

In this report, issued on behalf of a 
German committee on reinforced concrete 
research, the author presents methods of 
calculating singly-reinforced rectangular 
concrete beams without the use of a 
modular ratio. The report is in three 
sections. In the first the position of the 
neutral axis is assessed from consideration 
of the actual deformations and strains at 
the edges of the beam. In the second 
part strains are omitted and the theory 
of plasticity resorted to whereby the 
neutral axis is determined from conditions 
of equilibrium for a uniform distribution 
of the compressive stresses in the concrete. 
In the third part calculations are based 
on empirical assumptions which are 
claimed to agree with actual conditions 
observed at failure of a beam. The 
author claims that design according to 
the plastic theory permits a truer estimate 
to be made of the compressive resistance 
of concrete in bending which may result 
in the use of less reinforcement. 
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**Die Versuchsberichte des Deutschen Ausschusses 
fir Stahibeton.”” By ©. Graf. (Berlin: Wilhelm 
Ernst & Sohn. 1951. Price 5.50 D.M.) 

TuIs is the 105th report of a German 
committee on reinforced concrete and 
summarizes the previous reports which 
were issued over a number of years and 
which are not now readily available. It 
is stated that there is little likelihood of 
further research being made for some time, 
and this report is therefore valuable since 
it gives concisely the results of research in 
the recent past. 

** Building Technicians’ Diary, 1952.” 


Association of Building Technicians. 


(London : 
Price 58.) 


A POCKET-SIZE diary with maps of Great 
Britain, pages of graph paper, and about 
a hundred pages of memoranda. 
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PRESTRESSED CONCRETE TANKS. 


Prestressed Concrete Tanks at Hartlepool. 


Five tanks have recently been built at 
the Palliser Works, West Hartlepool, of 
the British Periclase Co., Ltd., for the 
Ministry of Supply. Two of these tanks 
have a capacity of two million gallons 
each, and are claimed to be the first tanks 
to be completed in Great Britain in pre- 
stressed concrete. The Magnel-Blaton 
system was employed. The tanks are 
for use in the production of magnesia 
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Fig. 1. 


from sea-water. Two of the tanks are for 
the storage of sea-water and are 106 ft. 
diameter and 41 ft. deep; one is for 
removing sand from the sea-water and is 
50 ft. diameter and 46 ft. 6 in. deep; the 
other two are 30 ft. diameter and 36 ft. 
deep and in these takes place the process 
which produces magnesia. The stresses 
in the walls are lower than are generally 
used in prestressed concrete, because it 
was thought that thick walls would be 
desirable to permit the concrete to be 
easily placed and compacted, but experi- 
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ence has shown that thinner walls can be 
satisfactorily concreted. Typical cross- 
sections are shown in Fig. I. 

The vertical wires were stretched first 
and then the horizontal wires, so that 
the tensile stresses resulting from the 
temporary vertical bending of the walls 
while the horizontal wires were being 
stretched were counteracted by the verti- 
cal compression and no horizontal cracks 




















Part Cross-Sections through 50-ft. and 106-ft. Diameter Tanks. 


could occur. The amount of pre-com- 
pression in the walls is such that with any 
depth of liquid they will everywhere be 
in compression. 

The horizontal wires were held in posi- 
tion on the external surface of the wall 
by vertical hangers formed from 1I-in. 
strips of 16-gauge mild steel ; notches in 
the strips ensured the correct spacing of 
the wires (Fig. 3). After the horizontal 
wires had been tensioned a light steel mesh 
was fixed to them (Fig. 4) and 1 in. of 
mortar was applied pneumatically over 
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PRESTRESSED CONCRETE 


the whole outer surface of the wall as a 
protection to the wires and their anchors 
and to bond the wires to the wall. 

The vertical prestressing was done with 
cables at the mid-thickness of the walls. 
For the 106-ft. diameter and the 50-ft. 
diameter tanks the cables were composed 
of sixteen o-2-in. diameter wires and for 
the 30-ft. diameter tanks cables compris- 
ing eight wires were used. These cables 
were placed in position before concreting 
and the lower anchors were cast in the 


Fig. 2. 


first lift of the wall. From 1 ft. 6 in. 
above the lower anchors the cables are in 
a duct formed by a tube through which 
the cables passed, and after each lift of 
concrete the tube was raised for the 
succeeding lift. At the bottom of the 
duct there is a hole to the outer surface 
of the wall through which grout was 
pumped to the full height of the wall 
until it covered the sandwich-plate 
anchors at the top. 

Between the wall and the bottom of 
the tanks a sliding joint was formed by 
casting the wall in a groove in the bottom. 

In the largest tanks openings for pipes 
up to 3 ft. 3 in. diameter were formed 
near the bottom of the wall. Therefore 
the lower 6 ft. of height of the wall 
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and the launder around the tanks ,to col- 
lect overflow are in reinforced concrete, 
and there are no holes in the lower 
part of the prestressed wall. The floor, 
which has a fall of 2 ft. from the centre 
to the wall, is also in reinforced con- 
crete and is 5 in. thick on a 3-in. screed. 
The floor and inner surface of the rein- 
forced concrete part of the wall are 
finished with ? in. of asphalt placed in 
three layers. At the top of the reinforced 
concrete part of the wall, which is 3 ft 





Steel Frame Around Manhole. 


thick, a groove 4 in. deep was formed in 
which the prestressed part of the wall 


rests. The lower surface of the groove 
was finished with a steel trowel and then 
given a coat of hot bitumen in order to 
form a sliding joint between the pre- 
stressed and reinforced concrete parts of 
the wall. The space between the pre- 
stressed part of the wall and the sides of 
the groove in which it is built is sealed 
with rubber-impregnated bitumen on the 
inner side ; on the outside of the wall the 
space is also filled to prevent blown sand 
from entering it and restricting the move- 
ment of the prestressed wall. The pre- 
stressed wall is therefore 35 ft. high, and 
it is reduced in thickness from 11} in. 
at the bottom to 6 in. at the top by steps 
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on the inside ; the outer surface is vertical 
throughout. The inner surface of the pre- 
stressed wall has no protective coating 
The 50-ft. diameter tank, which is used 
for removing sand from the sea-water, 
also has a reinforced concrete floor in the 
centre of which is a drain for the removal 
ofthe sand. The prestressed wall rests in 
a groove in the floor, and varies in thick- 
ness from Io in. at the bottom to 6 in. 
at the top, being stepped on the inner 
face. Near the bottom of the wall there 
is a manhole 2 ft. 6 in. diameter, on 
either side of which the vertical cables 
pass (Fig. 2). The pull in the horizontal 
wires is carried around the opening by 
a steel frame to which the wires are 
anchored. This frame was erected after 
concreting had been completed, and is 
held in place by the wires which are 
anchored to it or which pass in front of 
it at the top and bottom. At about mid- 
height of the wall two holes were formed, 
each to accommodate two 18-in. diameter 
pipes. A steel frame enclosing all four 
pipes transmits the horizontal prestressing 
force around the holes, and the vertical 
cables pass between or outside the holes. 
On the top of the tank there is an annular 
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Fig. 3.—Supports for Horizontal 
Wires. 


launder, 3 ft. 6 in. wide inside and with 
an outer wall 6 ft. high and an inner wall 
3 ft. 6 in. high, which forms the weir over 
which the water discharges from the sand 
trap. The launder is in reinforced con- 
crete and there is a copper water-bar 
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Fig. 4.—Prestressing Completed and Mesh in Position for Gunite. 
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between the top of the wall and the 
launder. 

The 30-ft. diameter tanks are similar to 
the 50-ft. diameter tank except that the 
wall varies in thickness from 9g in. to 6 in 


Vertical Wires. 


The bottom anchors for the vertical 
wires comprise a short mild steel bar to 
which are welded several }-in. mild steel 
links cast in the concrete of the first lift 
(Fig. 5). Each wire in the cable passes 
from the top anchor, around this bottom 
anchor, and back to the top. The top 
anchors (Fig. 6) are standard sandwich- 
plates and distribution plates. The 
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cables were stretched by Magnel-Blaton 
jacks (Fig. 7). The cables were made in 
the usual manner except that they have 
only one grille near each end to keep the 
wires in their correct positions. The 
o-2-in. diameter wires have a tensile 
strength of 100 to 110 tons per square 
inch and the stretching force applied was 
140,000 lb. per square inch. 





Horizontal Wires. 


The anchors for the horizontal wires are 
the opposed-type sandwich-plates which 
have four grooves arranged so that when 
the ends of eight wires are secured the 
plate lies flat against the concrete. The 


Fig. 5.—Reinforcement and Anchors of Vertical Wires 


in Bottom of Wall. 


Fig.7.—Jack for Stretch- 


ing Vertical Wires. 


Fig. 6.—Top of Vertical Wires after Stretching. 
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wires were stretched by a jack (Fig. 8) 
which straddles the sandwich-plate and 
pulls two wires from each direction. 
When the required extension was obtained 
the wedges were secured in the grooves 
of the sandwich-plate. The wires in the 
upper part of the wall are o-2 in. diameter 
and have a tensile strength of 100 to I10 
tons per square inch. The wires in the 
lower part of the wall are 0-276 in. 
diameter and have a tensile strength of 
95 to 105 tons per square inch. 





PRESTRESSED CONCRETE TANKS: 


simultaneously at four points 90 deg. 
apart. In the smaller tanks the wires 
were tensioned at two points 180 deg. 
apart. The anchors of the wires in 
adjacent groups are spaced around the 
wall to provide a uniform prestress. The 
horizontal wires are in groups of four, 
the wires in each group being lightly 
clipped together at intervals of about 
10 ft. before being placed in position on 
the hangers which had been previously 
fixed to the walls. 


Fig. 8.—Jack for Stretching Horizontal Wires. 


The friction between the wires and the 
concrete caused the stress in each wire 
to vary from a maximum at the jack to 
a minimum at the point farthest from it. 
This variation was controlled by tension- 
ing each pair of wires simultaneously at 
several points around the tank, with an 
anchor at each tensioning point. The 
number of tensioning points to give the 
most economical result depends upon the 
relative cost of labour, wire, and anchors. 
In these tanks it was required that there 
should be only one band of horizontal 
wires at any point on the tank. In the 
most highly stressed part near the 
bottom of the 106-ft. diameter tanks 
the wires were tensioned and anchored 
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Construction. 

The concrete was a 1: 14:3 mixture 
with a water-cement ratio of 0°45 
Shutter vibrators were used on the pre- 
stressed walls and launders and immersion 
vibrators for the reinforced concrete part 
of the walls and bases. Ordinary Port- 
land cement was used, and 28-day test 
cubes had an average compressive strength 
of 6500 Ib. per square inch. The floors 
and the reinforced concrete parts of the 
walls of the largest tanks were concreted 
in alternate bays in order to reduce 
shrinkage. The prestressed walls were 
cast in lifts of 4 ft., each lift being placed 
in a continuous operation and completed 
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before the next lift was commenced. The 
surface of construction joints between lifts 
was cleaned by removing the scum and 
laitance from the concrete a few hours 
after casting by means of a water spray. 
This surface was kept damp until just 
before the next lift was placed, when a 
layer of mortar was spread on it and 
tamped. During the prestressing opera- 
tion three gauges were placed between the 
bottom of the prestressed wall and the 


TANKS. 
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reinforced concrete base, and these showed 
reasonable correspondence with the cal- 
culated contyaction under prestressing. 
Readings taken when the tanks were 
being emptied and filled showed that the 
prestressed wall moved freely in the joint. 
The chief engineer of the Periclase Co., 
Ltd., is Mr. P. J. Metcalf. The con- 
tractors were Messrs. Costain—John Brown, 
Ltd. The prestressing equipment was sup- 
plied by Stressed Concrete Design, Ltd. 





Deflection of Reinforced Concrete Beams. 


As a result of tests made at the Universi- 
ties of Tasmania and Cambridge by Mr. 
F. A. Blakey, and described in a recent 
number of ‘‘ Magazine of Concrete Re- 
search,”’ the author states that the deflec- 
tion caused by short-term loading of a 
freely-supported concrete beam reinforced 
in tension only may be calculated from 
the equations 


dy M 
dx? EI 
d*y : M 


dx? E,pba(1 


Ny) (x _ =) 
3 


Equation (1) is valid up to the limit 
imposed by the modulus of rupture of 


the concrete; E is the secant modulus 
of elasticity, and J is the moment of 
inertia of the transformed section. In 
equation (2), E, is the elastic modulus 
of steel, and », (the neutral-axis factor) 
is calculated on the assumption of linear 


stress distribution in the concrete: 6 and 


d are the breadth and effective depth of 
the beam ; ? is the proportion of tensile 
reinforcement. Thisequation, it isstated, 
appears to be valid up to the load at which 
the reinforcement yields. 

The author states that the accuracy of 
the method depends on the accuracy with 
which the modulus of rupture of the 
concrete can be determined, and hence 
the upper limit of the validity of equa- 
tion (1), and also the accuracy with 
which n, may be determined when the 
modular ratio is obtained from an em- 
pirical expression. The combined use of 
equations (1) and (2) is superior to the 
use of equation (1) alone for the calcula- 
tion of the deflection of most of the 
beams tested at any load up to the 
ultimate load. This method has the 
advantage that it starts from the same 
assumptions as the ordinary procedure 
for calculating the stresses in a rein- 
forced concrete beam. The agreement 
is not so satisfactory for beams with a 
large percentage of reinforcement. 
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THE THEORY OF PLASTIC HINGES. 


Correspondence. 


THE THEORY OF PLASTIC 


From Dr. R. GARTNER, D.Sc.(Eng.). 

I read with great interest the Editorial 
Note on the theory of plastic hinges in 
your number for September 1951. May 
I be permitted to add the following ? 

In the ‘“ Publications ’’ of the Inter- 
national Association for Bridge and Struc- 
tural Engineering for 1933-4 appeared 
an article on “The Theory of Plasticity in 
the Investigation of Statically-indeter- 
minate Supporting Structures of Rein- 
forced Concrete '’, by Dr. A. Frendenthal, 
of Prague, in which the theory of plastic 
hinges is expounded. There are still 
earlier publications dealing with this sub- 
ject, so that it is at least two decades since 
the theory was propagated 

Without confusing it with the plastic or 
ultimate-load theory of reinforced con- 
crete beams, the effect of the plastic-hinge 
theory is to give a comparatively wide 
choice of the moment-diagram for an 
indeterminate structure, whereas one 
moment-diagram only applies in the 
elastic theory 

The advantages of the plastic-hinge 
theory are therefore : (1) The distribution 
of moments can be arranged according to 
the wishes of the designer, so that, for 
example, massing of reinforcement over 
supports can be avoided. (2) On account 
of the possible variation of the moment- 
diagram, the solution of the equations for 
the unknowns of the indeterminate struc- 
ture need not be exact; the unknowns 
can be chosen freely between two limits, 
making their calculation much easier 

In reinforced concrete construction 
there are three different possibilities of 
developing plastic hinges, namely, (a) by 
exceeding the yield point of the steel, 
(b) by exceeding a certain value of the 
ratio of the elastic to the non-elastic 
deformation of the concrete, and (c) when 
cases (a) and (b) together. The 
possibility in case (a) is uncontested. In 
regard to case (b), many results of tests 
confirm that non-elastic movements can 
replace the plastic behaviour of the steel ; 
see, for example, Building Research 
Station Bulletin, ‘‘ Moment Re-distribu- 
tion in Reinforced Concrete ’’ (1939), by 
Glanville and Thomas. 

As you mention that one should not be 
satisfied with a few tests only, may I 


occur 
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HINGES. 
point out the following? The British 
Standard Code of Practice allows negative 
moments to be reduced by 15 per cent 
and positive moments to be increased 
accordingly on account of the ultimate 
load-carrying capacity, etc. The German 
regulations stipulate that, for concrete 
with a compressive strength of 2400 Ib 
per square inch, the allowable stress of 
750 lb. per square inch for beams can be 
increased over the supports to 1050 lb 
per square inch. This recommendation 
does not seem to be a result of the plastic 
theory, but, as the quality of the concrete 
in the beam will be about the same 
throughout, it amounts to a decrease of 
the support moment of 30 per cent. allow- 
ing for the greater amount of steel. The 
fact that structures designed in accord 
ance with this recommendation have been 
erected for many years without any sign 
of undue deformation or other distress is 
surely as good as a large number of tests 

The lower limit of plastic-hinge moments 
‘with safety included "’ can therefore be 
assumed to be at least 70 per cent. of the 
elastic moment; that is a moment of 
WL can be reduced to WL* I think 
10 4 
that even this figure is conservative, but 
at least a beginning could be made with 
it and the adjustment of 15 per cent 
permitted in the B.S. Code could safely 
be increased to 30 per cent. for all indeter 
minate structures 

A complete analysis cannot be given 
here, but the following may be mentioned 
Any wn-times _ statically-indeterminate 
structure (or part of a structure) develops 
at the ultimate load n 1 hinges, so that 
it becomes a mechanism rhe structure 
can always be designed in such a way that, 
apart from the last plastic hinge which 
makes the structure an unstable mechan 
ism, all the other plastic hinges develop 
over supports or at the corners of frames 
These latter plastic hinges may (for the 
solution of the unknowns) be taken as 
real hinges to make the system deter- 
minate. In other words, the moments 
at the hinge points are the unknowns 
Between these hinge points the members 
form free beams. The unknowns are the 
partial fixing moments; they can be 
chosen freely between two limits and form 


371 














PRESTRESSED CONCRETE BEAMS. 


the base-line of the moment-diagram. 
As the stresses are almost proportional to 
the loads, the design may be based on the 
given loads and ordinary permissible 
stresses, instead of ultimate loads (which 
are the given loads multiplied by a load 
factor) and ultimate stresses 

It is emphasized that temperature 
stresses, shrinkage, etc., must be included 
in the calculation just as other stresses, 

THE ULTIMATE RESISTANCE OF 
From Mr. J. W. H. KING. 

As Dr. Abeles, in the last paragraph 
of his article in your number for October, 
1951, criticised my method of design as 
published in your journal for September, 
1950, I trust you will allow me space to 
reply. 

The criticism declares that my method 
is based on the average elongation of 
steel measured over one or more cracks, 
and that this is unsound. In the first 
place I would indicate that at no time 
did I equate strains over any finite 
length. This is in accordance with 
accepted bending theories, including those 
used by Dr. Abeles both for cracked and 
non-cracked sections in his numerous 
writings. In such cases the purist might 
say that one cannot have strain without 
original length, and so an infinitely small 
length is actually considered in evolving 
some of the basic theories in text-books. 

As to the matter of steel stress in a 
crack being higher than in immediately 
adjacent steel, I would ask Dr. Abeles 
to consider two facts. First, a non- 
existent length of steel cannot suddenly 
extend to cross a crack, however small, 
without having an infinite stress whilst 
still being whole, or by rupture. It 
follows therefore that bond between 
concrete and steel adjacent to a crack 
must fail in order to allow a finite length 
of steel, however small, to stretch, and 
that, secondly, fundamental conceptions 
of statics then make it necessary for the 
stress over that length to be constant in 
the steel and, for very small lengths, in 
the concrete also. Hence strain distribu- 
tion in the compression concrete, and in 
the tension steel for any section in this 
possibly very small length, must be 
materially identical, if no significant out- 
side forces have been at work. Hence 
my method is still sound if Dr. Abeles’ 
comment about average extension is con- 
sidered to be valid, and a small finite 
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for example stresses produced by and 
during erection, so far as they are not 
secondary stresses which are allowed for 
by the factor of safety 

In conclusion, in the mild form sug- 
gested here the plastic-hinge theory could 
be applied with confidence now and be 


expanded and developed as soon as 


further research gives more exact indica- 
tions of its applicability. 


BEAMS. 
length is considered. Personally I feel 
the point does not arise 

As a matter of fact the only case for 
which I made use of average extension 
was for non-bonded beams, for which I 
gave the broad outline of a method of 
attack. The problems of bonded and 
non-bonded beams are essentially different 
in that respect. 
ma. eo 

Mr. King’s letter is a welcome oppor- 
tunity of correcting Note Il of my 
article. My intention was to point out 
that various methods of design which 
have been evolved, including those of 
Professor A. L. L. Baker and Mr. J. W. H. 
King, which are based on the ultimate 
strain of the concrete in compression 
and of the steel in tension, are all based 
on strain measurement, and that strain 
measurement is not peculiar to Mr. King’s 
method alone. The words ‘“ The latter 
method ” were intended to read ‘ The latter 
strain’”’ and to refer to the ultimate strain 
of the steel in tension, and not to Mr. 
King’s method, as all these methods are 
based on an average elongation measured 
over one or more cracks. 

With regard to Mr. King’s assumption 
that the steel stress over a finite length 
in a narrow crack between adjacent 
bonded portions is necessarily constant, 
I may say that nobody yet has been able 
to measure the actual strain in a crack. 
The stress in the steel obviously will vary 
between two cracks if the bond is not 
destroyed. A_ stress redistribution is 
most likely to take place with concen- 
trations similar to those in a narrow 
notch. This accounts for a considerabie 
increase in the nominal ultimate strength 
of thin bars embedded in concrete com- 
pared with that of bars in the air. This 
discrepancy is the justification for my 
statement that all the methods employ- 
ing strain measurements are also approxi- 
mations, and as such are not very simple. 


From ABELES. 
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A DOLPHIN 


WITH PRESTRESSED PILES. 


A Dolphin with Prestressed Concrete 
Piles. 


THE dolphin illustrated in Fig. 1 is sup- 
ported by five 12-in. prestressed concrete 
piles 40 ft. long. Four of the piles pro- 
ject beside, but clear of, the dolphin and 
are rigidly connected thereto at two 
levels. The other pile, which is in the 
centre of the group, supports the bottom 
of the dolphin. Resilient pads or buffers 
ry 


PILES TO BE CAPPED 
AFTER DRIVING 
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ELEVATIO'! OF DOLPHIN 





SECTION D- 


buffers the resistance to further move- 
ment of the ship increases, since the 
resistance of the deflected pile is then 
augmented by that of the dolphin and the 
other piles 

The dolphin may have any number of 
piles ; if there are five, as in Fig. 1, four 


of them are at the corners of a 6 ft. square 


MASS CONCRETE 
OR SAND FILUING 








12°12" PRESTRESSED 
CONCRETE PILES 
Tt 40-0" LONG 


SECTION A-A 


Fig. 1. 


are interposed between each pile and the 
dolphin, and the rigid connections are 
above and below the point at which 
blows from vessels are ordinarily received. 
When a ship strikes one or more of the 
piles they deflect towards the dolphin, the 
elasticity of the prestressed concrete pile 
being sufficient to permit this deforma- 
tion to take place without damage, and 
thus some of the impact is absorbed. 
When the deflection of the pile is sufficient 
completely to compress the buffer or 
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The piles have g-in. by 4-in. hardwood 
rubbing strips on their exposed faces. 
The strip may be against the pile, or it 
may be clear of the pile by being attached 
to packing pieces ; the latter arrangement 
improves the shock-absorbing properties 
of the dolphin. At each level at which 
the piles are connected to the dolphin a 
cast-in-situ concrete slab acts as a spacer 
to which the piles are fixed by draw- 
bolts. 

The constructed 


dolphin _ is with 
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4-ft. 6-in. diameter precast concrete pipes 
erected vertically on the lower slab, filled 
with concrete or sand, and capped with 
the upper slab. Buffers of rubber pads 
between metal plates are interposed be- 
tween the pile and the pipes. Alter- 
natively spring-loaded buffers may be 
provided. One or more mooring 
rods may be attached to the dolphin, 
thereby avoiding damage due to rubbing 
of mooring chains or hawsers attached to 
the piles 


steel 


Apparatus 


WITH PRESTRESSED PILES. 


for Measuring the Water-Cement 
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In another design of the dolphin, eight 
piles spaced in the form of a regular 
octagon are provided. With this arrange- 
ment it is unsatisfactory to connect the 
piles to one another by draw-bolts, so the 
draw-bolts are arranged radially, one end 
of each bolt being in the pile and the other 
secured to a metal ring at the centre of 
the group of piles. The bolts and ring are 
embedded in the concrete slab 

This design is patented by the North 
Thames Gas Board and Mr. S. V. Gardner 





Ratio 


of Concrete. 


HE apparatus shown in Fig. 1 enables the 
water-cement ratio of wet concrete to be 
ascertained or compared with the known 
water-cement ratio of a sample of wet con- 
crete. It comprises a cylindrical canister 


Fig. 1. 


on the end of a handle and an electrical 
recording instrument. The canister con- 
tains a vibrator operated by electricity 


from batteries in the instrument box or 


from the mains. The electrical resistance 
of the grout brought by the vibratory 
action to the surface of the concrete 
between two electrodes on the underside 


of the canister is a measure of the water 
content. The higher-the water content 
the less the resistance and the higher the 
reading on the gauge of the instrument 

To ascertain whether concrete as made 
on a site has the required water-cement 
ratio, a batch of concrete having the 
required water-cement ratio 1s first made 
and tested and the position of the pointer 
on the gauge is noted rhe canister is 
then immersed in the concrete to be 
tested, and the position of the pointer 
indicates whether the water-cement ratio 
is higher or lower than that of the 
specially-prepared concrete lo deter- 
mine the actual water-cement ratio of a 
sample of concrete, this is tested and the 
number against the pointer is noted 
With the same materials as are used for 
the sample, two or three batches of con- 
crete each with different water-cement 
ratios are made and tested and the 
number against the pointer 1s noted in 
each case From these numbers a curve 
is drawn to give the relation between the 
numbers and the water-cement ratio, and 
the ratio corresponding to the number of 
the sample is determined by reference 
to the curve 

Tests at the Building Research Station 
showed that a difference of 0-05 in the 
water-cement ratio is indicated by the 
apparatus, which was designed and is 
supplied by Civil Engineering Research 
Laboratories, Sunbury, Middlesex. 
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Design and Construction of Foundations. 


SEVERAL papers on the study of soils and 
the design of foundations were read at 
the Building Research Congress held in 
London recently. Some abstracts are 
given in the following. 


Compaction of Soil. 


The application of soil compaction to 
deep foundations in loose sands and soft 
clays is described by Mr. H. J. B. Harding 
and Mr. R. Glossop in “ The Influence of 
Modern Soil Studies on the Construction 
of Foundations.’’ Fine-grained soil of 
high porosity, such as loose sand, may 
cause serious settlement of buildings if the 
stratum is of great depth. Loose sands 
may become momentarily unstable if their 
structure is destroyed by vibration but 
may be stabilised by deep compaction. 
Pile-driving is the most common method 
of compaction which is_ effected by 
displacement and vibration. Another 
method is “‘ vibroflotation,’’ by which the 
sand is compacted in depth by vibration 
by an electrically-operated tool, which is 
jetted into the ground. The tool com- 
prises a cylindrical housing, 3 m. long 
and 40 cm. in diameter, in which a 
15-h.p. motor drives unbalanced weights 
on a vertical shaft. The vibrations have 
a frequency of 3000 per minute and an 
amplitude of 1o mm. Jetting nozzles are 
fitted at both ends. The vibrator is 
jetted down to the required depth at a 
rate of about 2 m. per minute, the upper 
jet is then opened, and the motor started 
The progress of compaction is shown on 
an ammeter. The vibrator is withdrawn 
in stages. When a crater appears at the 
surface, sand is added. Penetrations are 
made at about 1-5-m. centres 

Loose sand below ground-water level 
may also be compacted by the explosion 
of buried charges The charges, each of 
about 8 lb. of gelignite, are jetted down 
to a depth of 15 ft. at about 5-ft. centres 
For great depths the charges are placed 
in stages Since water and gas es¢ ape at 
the surface, any impermeable surface 
stratum must be removed before blasting 
For soils above ground-water level, com 
paction by piling only can be used. For 
saturated either vibration or ex- 
plosions may be used 

Accelerated consolidation by sand 
drains was developed for stabilising em 


soils, 
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bankments across a great depth of soft 
clay and peat. The method can be used 
for a structure, suchas a large tank, where 
the cost of a piled foundation would be 
excessive but where long-continued settle- 
ments would be troublesome. The con- 
solidation of the clay is accompanied by 
an increase of the shearing strength, and 
hence of the ultimate bearing capacity. 
The rate of consolidation of clay under 
load depends upon the permeability and 
on the length of the drainage paths 
whereby the water migrates; the paths 
can be much shortened by boreholes filled 
with sand. In this way, settlements 
which would normally continue for years 
are complete ina few months. Typically, 
the drains are 16 in. diameter and spaced 
about 10 ft. apart. The sand-filling 
communicates at the surface with a 
permeable layer at the base of the em- 
bankment, through which the water 
The boreholes are formed by 
ordinary methods, by jetting, or by a 
driven mandrel 

Where an embankment is on a site 
underlain by a great depth of peat which 
is extremely compressible, it may be 
necessary to remove the peat and replace 
it by filling. Since excavation is costly, 
a method of displacement by blasting has 
been developed in Germany, where it has 
been used on peat beds up to 72 ft. deep 
The charges, each of about 50 Ib. of 
gelignite, are jetted into place before the 
bank is built The filling is then placed, 
without compaction, to a height about 
equal to the depth of peat to be 
displaced. The outer charges are fired 
first. The effect of the explosion is to 
lift the whole embankment, which then 
falls back on to the peat, the structure of 
which has been destroyed by the explosion, 
and displaces itsideways. Any remaining 
peat consolidates rapidly under the weight 
of the embankment 


escapes 


Domed Foundations. 


Mr. Harding and Mr also 
describe a foundation structure, called the 
Durley dome, which is suitable for tanks 
and other structures of no great value 
constructed on a great depth of soft soil 
and when the cost of a raft or piled 
foundation would be out of proportion to 
the value of the structure. A Durley 
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dome (Fig. 1) is a concrete dome with 
a large amount of peripheral reinforce- 
ment. The stresses in the dome are all 
compressive, and no. bending moments 
occur. The area of the foundation can 
be increased without undue increase in 
the weight of the foundation structure 
Noshuttering is required, since the ground 
is excavated to the required shape for the 
underside of the dome. 


Soil Mechanics. 


In ‘ Building Foundations in Theory 
and Practice,’’ Mr. K. Terzaghi states 
that the time has gone when contributions 
to the study of soils of great practical 
importance could still be made by pure 
reasoning or by small-scale laboratory 
tests, but the gap between the theory 
of soil mechanics and the practice 
of foundation engineering still widens. 


and capable of adapting these methods to 
the actual conditions. Methods of sub- 
soil exploration cannot be standardised, 
and still leave a wide margin for improve- 
ment so far as expediency and reliability 
are concerned. Hence the development 
of these methods and the comparison 
between forecast and actual performance 
of foundations constitute one of the most 
important subjects of research in civil 
engineering 


Penetration Tests for Piles. 


A method of determining the length and 
bearing capacity of piles has been devised 
in Holland and is described by Mr. T. K. 
Huizinga in “ Application of Results of 
Deep Penetration Tests to Foundation 
Piles.’” The object of the test is to 
determine reliably the bearing capacity 
of the ground at various depths. The 





— ” 


Fig. 1. 


Mathematical investigations are still being 


performed on the influence of elastic 
anisotropy on the stress distribution in the 
subsoil under footings, but the error due 
to neglecting this influence can hardly 
exceed 30 per cent. On the other hand, 
some recently constructed buildings have 
to be underpinned because of excessive 
settlement, which may be at least ten 
times greater than the designer expected. 
The relation between the penetration of 
a pile and the ultimate bearing capacity 
of the pile is now well developed, but 
on the site correlation between the bor- 
ing and the pile-penetration records are 
few. 

If the soil conditions are simple, an 
elementary knowledge of soils combined 
with the most primitive methods of dry- 
sample borings is sufficient to prevent 
flagrantly erroneous forecasts. Unfor- 
tunately simple soil conditions are un- 
common. If soil conditions are complex, 
the advanced state of soil mechanics is of 
no avail unless the engineer in charge of 
the soil exploration is aware of the virtues 
and deficiencies of the different methods, 
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A Domed Foundation. 


apparatus comprises a rod, at the lower 
end of which is a cone, and around which 
is a tube of the same diameter as the 
cone. The area at the base of the cone 
is 10 sq. cm. The tube and rod can be 
pressed separately into the soil. By 
pressing down the tube also the cone is 
pushed into the soil. A device at the top 
enables the resistance of the cone and the 
frictional resistance along the tube to be 
measured. The greatest load which can 
be placed on the rod or on the tube and 
the depth to which the ground can be 
investigated depend upon the character- 
istics of the soil and the construction of 
the apparatus. For the ordinary appara- 
tus the maximum load is about Io tons, 
and depths of 20 m. to 25 m. can be 
easily reached in Dutch soils, which are 
sufficient for piles of common lengths. If 
it is necessary to know the characteristics 
of the soil at greater depths the apparatus 
is placed in a boring tube, so that the 
friction along the upper part of the pene- 
tration tube is removed and the device 
can be forced down much deeper. A 
depth of 60 m. has been reached. 
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Bearing Capacity of Clay. 


In “ The Bearing Capacity of Clays ”’ 
Mr. A. W. Skempton explains that satur- 
ated clays (and most clays are saturated) 
behave as if they were purely cohesive 
non-frictional materials if no change of 
water content takes place under the 
applied stresses; that is, the angle of 
shearing resistance ¢ is equal to zero 
This assumption is the basis of ordinary 
calculations of the bearing capacity 
of clays. Only in special cases of 


FOUNDATIONS, 


merged density if the foundation is below 
water level, B the breadth of the founda- 
tion, and N,, N,, Nw are factors depend- 
ing upon the angle of shearing resistance 
of the soil, the ratio of length 1 to breadth 
B of the foundation, and the ratio of the 
depth D to B. If ¢ N 1 and 


Ne p, 
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the bearing capacity is cN, + ; 
The apparent cohesion (generally re- 
ferred to as the shearing strength) 
of the clay is determined by testing un- 
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Fig. 2. 


prolonged loading or very silty clays 
is the assumption sufficiently far from the 
truth to justify a more elaborate analysis. 
In course of time, however, consolidation 
becomes important, and leads to long- 
continued settlements. 

The allowable foundation pressure q 
may be expressed by 
wB 
2 


Ne] +p 


is the factor of safety, c the 


I 
il en. + P(N. —1) + 


where F 
apparent cohesion of the soil, py, the 
effective overburden pressure at founda- 
tion level, p the total overburden pressure 
at foundation level, w the density of soil 


beneath the foundation and the sub- 
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Bearing Capacity Factors 
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for Foundations on Clay (¢ = 0). 


disturbed samples from boreholes. The 
factor N, has been evaluated for the 
particular values of B, L and D, and is 
given in Fig. So far as the present 
evidence is concerned, the values of N, 
given in Fig. 2 are sufficiently accurate 
for the determination of the bearing 
capacity of deep beds of relatively homo- 
geneous clay. A factor of safety of at 
least 3 is desirable ‘n estimating the allow- 
able bearing capacity. In many cases 
the foundation design will be controlled 
by consideration of settlement, and 
greater factors of safety must be used 
in order to restrict the settlement to a 
magnitude compatible with structural 
requirements. 
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SOME LARGE CONCRETE STRUCTURES. 


(CONCRETE 


Some Large Concrete Structures. 


THE principal dimensions of some of the 
largest concrete structures in the world 
and in Great Britain are given in the 
following. 


BRIDGES Sand6, Sweden Span 
866 ft., rise 131 ft. 3 in. (open-spandrel 
arch). Border Bridge, Berwick-on- 
Tweed : ” Spans 167 ft., 248 ft., 285 ft., 
and 361 ft. 6 in. (open-spandrel arch) 
Waterloo Bridge, London: Five spans 
252 ft. 9 in. maximum (girder). Kiver 
Marne, France: Six bridges of 243 ft. 
single span (prestressed concrete). (Three 
prestressed concrete bridges of 480 ft 
span are in course -of construction in 
Venezuela.) Sclayn Bridge, Belgium 
Iwo continuous spans of 205 ft. 9 in 
(prestressed concrete) Foot _ bridge, 
Shrewsbury Double cantilever; main 
span 150 ft. (prestressed concrete; in 
course of construction) 

3UILDINGS.—State Bank, Sao Paulo, 
Brazil: Height (including tower) 507 ft 
(tallest reinforced concrete building in the 
world) Hangars, U.S.A Width 370 ft., 
length 300 ft., span of arch ribs 340 ft 
Garage, Stockwell, London Span of 
arch roof 194 ft., length 400 ft. (in course 
of construction) 

PRESTRESSED CONCRETE Roors 
Hangar, Brussels Airport: Beams 165 ft 
span. Garage, Bournemouth seams 
150 ft. span (shell construction). Han- 
gar, London Airport : Beams 150 ft. span 
(in course of construction) 

SHELL Roos. Hangars, Chicago 
[wo spans 257 ft., length 175 ft. (arch 
ribs and shell slab). Skating rink, Wash- 
ington : Circular vault with hemispherical 
ends ; width 103 ft., length 230 ft., rise 
23 ft. Garage, Manchester: Arch roof: 
width 174 ft., clear span 165 ft., head- 
room 42 ft Hotel, Petropolis, Brazil 
Elliptical dome. Diameter 152 ft., rise 
42 ft Brynmawr, S. Wales: Rectangu- 
lar domes 8o ft. by 70 ft., rise 8 ft 
Domes over cylindrical tanks Several 
up to 200 ft. diameter in U.S.A 

PRISMATIC Roors.—-Airport buildings, 
Bristol : Spacing of columns 37 ft. 6 in 
by 30 ft Brewery, Alton : Spans 67 ft 
and 32 ft.; clear working space (without 
columns) 65 ft. by 120 ft 

TANKS Staveley I, 500,000 gallons 
cylindrical elevated tank; diameter 
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130 ft., depth 19 ft. 3 in. Glasgow: 
1,000,000-gallons rectangular tank over 
a  1,500,000-gall. reservoir. Orleans: 
1,600,000-gallons elevated rectangular 
reservoir (prestressed concrete) 
HYPERBOLIC CooLING TowErRs.—Elles- 
mere Port: Height 341 ft. 6 in., diameter 
260 ft. at bottom and 177 ft. at top 
(tallest cooling tower in the world). 
Hams Hall, Birmingham : Height 320 ft., 
diameter at bottom 220 ft 
CHIMNEYS.—El Paso (U.S.A.): Height 
611 ft., internal diameter at top 14 ft., 
external diameter at bottom 44 ft. ro in. 
(tallest chimney in the world). The 
chimneys at several of the new electricity 
generating stations in Great — Britain 
exceed 300 ft. in height 
Dams.—Grand Coulee, U.S.A Height 
550 ft.; 10,500,000 cu. yd. of concrete 
Shasta, U.S.A Height 602 ft. ; 6,500,000 
cu. yd. of concrete Hoover, U.S.A 
Height 726 ft. ; 4,500,000 cu. yd. of con- 
crete Hungry Horse, U.S.A Height 
520 ft., length 2115 ft 3,000,000 cu. yd 
of concrete (in course of construction) 
Claerwen, Wales: Height 184 ft., length 
1066 ft., width 180 ft.; 400,000 cu. yd 
of concrete (gravity dam) Loch Sloy, 
Scotland : Height 165 ft., length 1160 ft 
200,000 cu. yd. of concrete (buttress dam). 
Docks.—King George V Dock, South- 
ampton : Width 135 ft. minimum, 165 ft. 
maximum ; depth 56 ft. 6in. minimum. 
Capt. Cook Dock, Sydney, Australir 
Length 1177 ft., depth 50 ft. minimum; 
width 136 ft. 3 in. minimum, 152 ft. 
maximum. Sturrock Dock, Cape Town, 
South Africa Length 1181 ft., depth 
about 46 ft. minimum; width 148 ft 
maximum, 124 ft. minimum lloating 
docks constructed in U.S.A Length 
389 ft., depth 26 ft. inside 40 ft. outside, 
width 84 ft 





Specialities Allied to - 

CONCRETE & BUILDING PRODUCTS 

including Accelerators, Ketarders, Hardeners, 

Waterproofers, Oilproofers, Cement Paints, etc. 

For full particulars please write 

ALLIED BUILDING COMMODITIES 
LITTLE ROYD, HUDDERSFIELD. 
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PILE CASTING PLANT. 


A Large Pile Casting Plant. 


LABOUR- SAVING 


New plant has recently been put into 
operation by Stent Precast Concrete, Ltd., 
for making precast reinforced concrete 
piles at their works at Dagenham Dock, 
Essex. A concrete slab, 260 ft. long and 
64 ft. wide, forms the casting bed. The 
principal equipment comprises a batching 
and mixing plant, a batch carrier, a 
travelling distributor-gantry spanning the 
casting bed, and a 7-tons derrick crane 
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Fig. 1. 


with a 100-ft. jib, which are seen in this 
order from left to right in Fig. 1. 


The Concrete Plant. 

Aggregates are delivered by lorry, 
tipped in heaps on an 8-in. reinforced 
concrete pavement 20 ft. wide, and put 
into the steel bins of the batching plant 
by a 32-cu. ft. dumper-grab on the derrick 
crane. The batching and mixing plant, 
which is at about the middle of the length 
of the casting bed, is a standard structure 
erected on two concrete piers so that 
the chute is high enough to discharge 
directly into the carrier. The bins com- 
prise three compartments and have a 
capacity of 60 cu. yd. of aggregate. 
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ARRANGEMENTS. 


There is also a bin to contain 1 ton of 
cement and which is supplied by a bucket- 
elevator. At present the cement is sup- 
plied in bags which are emptied into the 
boot of the elevator, but arrangements 
are being made for cement to be delivered 
loose and discharged directly into the 
boot. 

The materials are automatically weigh- 


batched, the quantities in a I-cu. yd. 


Arrangement of Pile Yard. 


batch being generally 2050 lb. of }-in. 
gravel, 900 Ib. of coarse sand, and 680 Ib. 
of ordinary Portland cement, which are 
equivalent to about 1:14: 3 by weight. 
The water-cement ratio is 0-39. The 
concrete is mixed in an electrically-driven 
non-tilting-drum 28-cu. ft. mixer. 

From the mixer, the concrete is dis 
charged into the carrier, which is a hopper 
of 28 cu. ft. capacity on a steel frame 
carried on a four-wheel bogie propelled by 
a 10-h.p. petrol motor on standard-gauge 
track alongside the casting-bed. The 
carrier travels to the distributor gantry, 
and the concrete is discharged into the 
skip which travels across the gantry and 
from which concrete is supplied to the 
moulds. The carrier enables the distri- 
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A LARGE PILE CASTING PLANT. 


butor to be filling moulds almost continu- 
ously, which would not be the case if it 
were necessary to take the gantry to the 
mixer to fill the skip. 

To avoid high-alumina and Portland 
cements coming into contact with each 
other, a separate travelling mixing plant 
is provided for high-alumina cement 
concrete. 


The Casting Bed. 


The casting-bed is laid on hardcore and 
is 8 in. thick except at the longitudinal 
edges where it is 14 in. thick for a distance 
of 4 ft. from each edge. The slab is 
reinforced with two layers of 3-in. bars 
at 7}-in. centres in both directions, one 
layer being near the top face and the other 
near the bottom. The slab is in three 
strips, the outer strips being 22 ft. wide 
and the central strip 20 ft. wide, the }-in. 
bitumen-filled expansion joints between 
the strips having steel dowel bars to 
prevent one strip rising relatively to 
another. Provision has been made to 
extend the length by 140 ft. The slab is 
laid to fall 6 in. transversely to facilitate 
drainage. The 75-lb. flat-bottom mono- 
rails on which the distributor gantry 
travels are fixed to the slab at 60 ft. 
centres and are about 2 ft. from the outer 
edges. The rail on the lower side is 
carried on a 13}-in. by 6-in. continuous 
concrete bearer through which drainage 
holes are provided at 6 ft. centres. 

At 30 in. centres transversely, 3-in. by 


Fig. 2.—Arrangement of Shutters. 
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Fig. 3.—Mould for Point. 


1}-in. steel channels are embedded in the 
top of the slab for its full length, the back 
face of the channels being upwards. 
Holes } in. diameter in the channels at 
I in. centres and staggered enable the 
shutters to be fixed to the slab. 


The Moulds. 


The casting bed forms the bottom of 
the moulds (Fig. 2). The sides (or 
shutters) are 1-in. creosoted boards with 
a I-in. cavity between. Chamfer-strips 
are attached at the bottom of the shutters, 
the depth of which is 18 in. When piles 
of less depth are being cast, chamfer strips 
for the top edges are attached to the 
shutters at the required height above the 
bed. Piles of any width that is a whole 
number of inches can be cast. The 
shutters are fixed the required distance 
apart by {-in. steel pins placed vertically 
in the cavities in the shutters, the lower 
ends of the pins fitting into the holes in 
the channels in the bed. The shutters 
are held in position at the top by a flat 
steel tie which extends horizontally across 
two castings and connects three shutters 
by pins in holes in the tie projecting 
downwards into the cavity in the shutters. 
The shutters are in lengths of 10 ft.; pro- 
jecting from one end of each shutter are 
tongues which fit into the cavity of the next 
length. The length of the moulds and the 
width of the casting bed enable piles up 
to 55 ft. long to be cast in this manner, 
but longer piles can be made by fixing 
the moulds along the length of the bed. 

A steel plate is provided at one end of 
the mould for the head of the pile, and a 
shaped steel shutter at the other end 
forms the point and holds the pile-shoe 
(Fig. 3). 

Before the wooden 


casting a pile, 
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STEEL FORMS 


The Multiple System of Interlocking 
STEEL SHUTTERING 


for in-situ concrete construction 


GUARANTEED HAND RIVETED CONSTRUCTION 
THROUGHOUT 


ENORMOUS STRENGTH ALTHOUGH LIGHT IN WEIGHT 
ENGINEERED WITH ACCURACY AND PRECISION 
BUILT LIKE A SHIP FOR ENDURANCE 

EACH UNIT A COMPLETE ASSEMBLY 

LOW MAINTENANCE AND NO LOOSE PARTS 


POSITIVELY NO WELDING YEARS OF HEAVY USAGE 


A. A. BYRD AND CO., LIMITED 


210, Terminal House, Grosvenor Gardens, London, S.W.|! 
Phone: SLOane 5236. ’Grams : Byrdicom, Wesphone, London. 
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- theres SGB again! 


Here, there and everywhere you see the sign of SGB— 
the efficient SCAFFOLDING SERVICE that saves time, 
money and labour throughout the country. Give SGB 
your SCAFFOLDING problems. Write or ‘phone for details. 


SCAFFOLDING (GREAT BRITAIN) LIMITED 
MITCHAM, SURREY 
Telephone: MITCHAM 3400 (18 lines) Telegrams : SCAFCO, MITCHAM 


Branches at ABERDEEN ~ BIRMINGHAM BOURNEMOUTH ~* BRIGHTON 
BRISTOL CAMBRIDGE CARDIFF DOVER © DUBLIN * OUNDEE 
EDINBURGH EXETER GLASGOW HULL * LEEDS LIVERPOOL 
MANCHESTER ~~ NEWCASTLE NOTTINGHAM * OXFORD ~ PLYMOUTH 
PORTSMOUTH , SOUTHAMPTON . STOKE-ON-TRENT : SWANSEA 
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shutters, metal ends, and the concrete bed 
are coated with mould oil. 

The reinforcement is stacked, bent, and 
assembled at the side of the bed opposite 
the batching plant. A complete skeleton 
for each pile is brought to the mould by 
the derrick crane, and is suspended in the 
mould by mild steel hooks attached to the 
flat ties. Tubes to form toggle holes are 
placed horizontally between the shutters. 

Casting. 

The moulds are filled from the 1-cu. yd. 
bottom-opening skip of the distributor 
(Fig. 4). At the side of the skip and 
travelling with it, is the operator’s cab. 
The gantry travels along the mono-rails 
until the bottom of the skip is over the 
mould which is to be filled. The operator 
opens the gate at the bottom of the skip 
as it travels along the gantry depositing 
a layer of concrete in the mould, travels 
back depositing a second layer, and so on 
until the mould is filled. The concrete is 
compacted by electrically-operated im- 
mersion vibrators, four of which are sus- 
pended from the gantry. When the mould 
is full, the top face of the casting is 
trowelled by hand. 

The skip and gantry are electrically 
operated ; there are two motors for the 
gantry, one over each mono-rail. To 
ensure that each side of the gantry travels 
at the same speed, the motors are syn- 
chronised. Power is obtained from points 
at 60 ft. centres along the side of the 
casting bed, the cable being automatically 
wound or unwound on a spring-loaded 
drum on the gantry. 

The piles are not generally removed 
until seven days after casting, and the 
method of removing them is as follows. 
The outer shutter of a batch of castings is 
removed. A bar is placed in each of the 
toggle holes and a shackle suspended from 
the derrick crane is passed under the bars. 
The pile is tilted slightly and immediately 
lowered, with the result that it moves 
outwards two or three inches, leaving 
sufficient space between the casting and 
the next shutter to enable a D-shackle to 
be attached to each bar through the toggle 
holes. The pile is then lifted by the 
crane and taken to the stacking area. 

The crane, which travels on two tracks 
at 42 ft. centres between which is the 
reinforcement area, has a maximum 
working radius of 75 ft. and can swing 
through 270 deg. It can therefore serve 
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A LARGE PILE 


CASTING PLANT. 


Fig. 4.—Filling the Moulds. 
only part of the stacking area, which is 
about 80 ft. wide and about 500 ft. long. 
Piles are restacked or loaded on lorries or 
railway wagons by a travelling gantry 
crane which is 72 ft. 6 in. between centres 
of rails and spans the stacking area. 
The amount of mechanisation in this 
plant results in comparatively few men 
being employed. Apart from those con- 
cerned with the unloading of materials, 
assembling reinforcement, and stacking 
and despatching piles, there are two men 
on the batching plant, one man on the 
carrier, one on the distributor, four men 
on the moulds and trowelling, and a 
crane driver. 












































BAMBOO REINFORCEMENT. 


CONCRETE 


Bamboo Reinforcement. 


Tue Clemson Agricultural College of South 
Carolina, U.S.A., has published a report * 
on an investigation of the use of bamboo 
as reinforcement for concrete. Con- 
clusions from the results of tests on 
beams reinforced with bamboo as given 
in the report are as follows. 

Bamboo reinforcement increases the 
load-carrying capacity of a beam to four 
or five times that of an unreinforced 
beam of the same dimensions, but does 
not prevent the concrete cracking. The 
load-carrying capacity is greater as the 
amount of bamboo increases up to an 
optimum of 3 per cent. to 4 per cent. 
The safe load is two to three times that 
on an unreinforced beam. Unseasoned 
bamboo permits slightly greater loads 
than seasoned untreated bamboo so long 
as the unseasoned bamboo does not dry 


*“* Bamboo Reinforcement in Portland Cement Con 
crete.” By H. E. Glenn. Bulletin No. 4. Published by 
the Engineering Experiment Station, Clemson, South 
Carolina. 1950. (No price stated.) 


out while encased in the concrete. Dry 
untreated bamboo absorbs moisture from 
the concrete and the consequent swelling 
causes longitudinal cracks which result 
in a smaller load-carrying capacity, especi- 
ally if the percentage of bamboo is large ; 
this effect is less if rapid-hardening 
Portland cement is used. 

The tensile strength of bamboo rein- 
forcement decreases as the percentage of 
bamboo increases but is not affected by 
the cross-sectional area of a beam. The 
strength of the bamboo is from 8000 lb. to 
10,000 lb. per square inch if the amount 
of reinforcement is from 3 per cent. to 
4 per cent. The safe tensile strength of 
bamboo is therefore about 5000 lb. to 
6000 lb. per square inch. If seasoned 
bamboo is waterproofed by asphaltic 
emulsion, a beam will carry a greater load 
than if unseasoned or untreated seasoned 
bamboo is used, but an excess of emulsion 
reduces the bond with the concrete. 

The load-carrying capacity is greater 








STEEL 
TRENCH 
SHEETING 


(Regd. design 
No. 850839) 


For the temporary lining of trenches and 
foundations. Prices and full particulars on 


application to:— 


DORMAN LONG & CO. LTD., SHEET DEPT. 
AYRTON WORKS, MIDDLESBROUGH 


London Office: Terminal House, 52 Grosvenor Gardens, S.W.1 
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MEMBRANE GURING 


Sales of ‘‘ Ritecure ’’ are backed by expert technical knowledge of efficient and 
economical concrete curing. Production is under the control of our laboratory 
where extensive tests and research are continually carried on to ensure the 
maintenance of the high standard of our products. 

To ensure efficient application of ‘* Ritecure,”’ we have built up a large fleet of 
power-driven spray units specially designed for spraying ‘‘ Ritecure.’’ These are 
available for hire and are maintained by our fully-equipped service department. 


USE 


STUART B. DICKENS 


MANUFACTURER 
LONDON OFFICE: 36 VICTORIA STREET, S.W.| 
TELEPHONE : ABBEY 4930 


WORKS : OLD MILTON STREET, LEICESTER 
TELEPHONE : LEICESTER 30390 
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A general view of the new coking plant at the East 
Greenwich Gasworks, designed and constructed by 
Messrs. Simon-Carves, Ltd., for the South Eastern Gas 
Board. All the structures shown are supported on 


Simplex Concrete Cast-in-Situ Piles. 


SIMPLEX CONGRETE PILES itp. 


25 BRECHIN PLACE, 


SOUTH KENSINGTON, LONDON, S.W.7 


Telephone: Fremantle 0035-6 
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No timber is required, no carpenters’ work- 
shop on site. No obstruction beneath. 
For solid Concrete or Hollow Tile floor 
and roof construction. Instantly-adjustable 
up to I5 ft., adaptable for larger spans. 
Invaluable also for repair work. On hire 
from stock. Write or ‘phone. 


TRIANCO LTD. (D. 26) 


Iimber Court, East Molesey, Surrey 
"Phone: Emberbrook 3300 (4 lines) 
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if unseasoned bamboo is split longitudin- 
ally, and still greater if split seasoned 
bamboo treated with emulsion is used, 
but if split untreated bamboo of large 
diameter is used the load-carrying capacity 
is virtually destroyed because of longi 
tudinal cracking. Unseasoned bamboo 
may dry and shrink while encased in 
concrete, and in time the bond between 
the bamboo and concrete is reduced and 
consequently the load-carrying capacity 
is reduced. 

The greater the strength of the con- 
crete, the greater the load-carrying 
capacity of a beam. The load-carrying 
capacity is also increased if split bamboo 
is provided to resist diagonal tensile 
forces resulting from the shearing force 
Failure of beams reinforced with bamboo 
is generally due to failure in diagonal 
tension even though reinforcement for 
diagonal tension is provided. The deflec- 
tion of a beam is proportional to the load 
until the concrete cracks, when a greater 
increase in deflection occurs and probably 
denotes partial failure of bond; subse- 
quently the deflection is again propor- 
tional to the load up to failure, but the 
rate of deflection is greater than before 
cracking occurs 

The behaviour of tee-beams reinforced 
with bamboo is similar to that of rect- 
angular beams, but the strength of a 
tee-beam is no greater than that of a rect- 
angular beam of the same effective depth 
if the breadth of the rib of the tee is 
the same as the breadth of the rectangle 

The following recommendations are 
given in the report 

In important beams whole stems of 
green unseasoned bamboo are not recom- 
mended, but if such stems do not exceed 
} in. diameter they may be used in slabs 
and secondary beams. Bamboo in beams 
should, where possible, be cut and allowed 
to season for three to four weeks before 
use, but stems cut in the spring or early 
summer are not recommended. Stems 
should be at least three years old before 
cutting. When well-seasoned whole or 
split stems are used in important beams, 
waterproofing is recommended In slabs 
and secondary beams unseasoned split 
stems can be used if not exceeding } in. 
wide and if rapid-hardening Portland 
cement is used; the space between 
adjacent laths and between layers should 
be 1} in. to 2 in. 

Diagonal tension should be resisted by 
vertical laths of split bamboo and by 
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BAMBOO REINFORCEMENT. 


bending up the longitudinal reinforce- 
ment. 

The strength of a beam is adversely 
affected if the stems are placed too 
closely. If there are several layers, the 
top layer should not be too close to the 
neutral axis otherwise there may be 
insufficient concrete to resist horizontal 
shearing forces. Stems parallel to each 
other should be placed so that the wide 
and narrow ends alternate so as to ensure 
a fairly uniform cross-sectional area 
throughout the length of the beam and 
an increased bond due to the wedging 
effect. 

If the deflection must not exceed sf5 
of the span, the calculated tensile stress 
in the bamboo should not exceed 4000 Ib. 
per square inch ; this assures also a high 
factor of safety against failure in bending. 
The design of beams reinforced with 
bamboo can be the same as that for 
beams reinforced with steel bars. The 
modulus of elasticity of bamboo in tension 
varies with the species and is from 
2,000,000 lb. to 4,500,000 lb. per square 
inch. In the design of a tee-beam the 
flange should be ignored. Bamboo is 
about four times stronger in tension than 
in compression ; the moduli of elasticity 
in compression and tension are about the 
same. 

Several experimental buildings were 
erected in concrete reinforced with bam- 
boo, and the following are the principal 
points from the reports of their condition 
after 34 to 5 years. 

The footings, columns, beams, and 
slabs of the first structure up to the level 
of the floor appeared to be in good con- 
dition although loads in excess of the 
design load had been imposed. Small 
non-progressive cracks occurred in some 
beams but none in the floor slab. The 
beams supporting the roof were unsatis- 
factory, since cracking commenced a 
short time after construction and shores 
had to be placed when the building had 
been up about six months. No cracks 
occurred in the roof slab. The failure 
is attributed to the mixture of the con- 
crete in the roof beams being 1 : 2}: 44; 
the several layers of bamboo not being 
tied together ; the bamboo not being pre- 
vented from floating when the concrete 
was placed; due to high temperatures, 
the unseasoned bamboo was quickly dried 
and the bond with the concrete was 
probably ineffective. 

Cracks occurred in a three-story build- 
ing a few months after erection, but did 
not seem to impair the strength. The 
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PILE DRIVER 
CHEAPER to OPERATE 
than Compressed 
Air or Steam types. 


For medium or light pile driving jobs, 
2 men can erect 
in 30 minutes. 

Uses a x. 3 quarts of DIESEL 

oil y, employs direct combus- 

tion within hammer itself. No 
loose hoses, self-cooling, oper- 
ates in all weathers, no 
trouble. Immediate delivery 
: — D.1 (illus.) 672 
. pping weight. 

Model D.3 (1,232/1,456 1b. 

dropping weight). Re- 

mote control fuel cables, 
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level. Variable drop- 

weights. (Also 240 

b. petrol type for 

lighter work.) 

See Folder D.24. 

Can be mounted 

on Barge, Pon- 

toon, etc.; oper- 
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water when 

river bank is 

unsuitable. 

















Write for full details of our CONCRETE 
VIBRATING MACHINES  : Tables, Internal 
Vibrators, Platform Vibrators, etc. 


TERMS CAN BE ARRANGED. 











Manufactured by 


C. H. JOHNSON “*%:3!"” 


D/24, ADSWOOD RD., STOCKPORT 
Tel.: STOckport 2642/5 

For further details and full technical assistance, please 
te’ephone our nearest representative: LONDON SALES 
AND SERVICE DEPOT, 38/44, Lower Richmond Road, 
Mortlake, London, S.W.14, Telephone Prospect 7671 ; 
BRISTOL & SOUTH WALES, Bristol, Lulsgate 277 ; 
MIDLANDS, 40, Omar Road, Stoke, Coventry ; LANCS. 

& CHES., Irby 1410; YORKS, NORTHUMBERLAND 
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SHIRE, Chester 22037; SCOTLAND, Hillside 
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5 7/H (7/5 cu. ft.) and 7 T/H (10/7 cu. ft.) Tilting Drum Mixers 


WINGET LTD. ROCHESTER KENT ENGLAND. TELEPHONE STROOD 7276 
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RESTCORE VIBRATIONLESS 
CAST-IN-PLACE PILES 


for New Fresh Wharf Ltd., London 


327 Prestcore piles, 26 in. diameter, are in process of 

installation. Average length, 40 ft. ; working load 100 tons 

per pile. 

The cylindrical sections seen in the foreground are the 

precast units which form the backbone of the Prestcore pile. 
These ensure the continuity of the fin- 
ished pile and that it is of full diameter 
throughout its length, important factors 
in the absolute reliability of Prestcore 
piles. 
Prestcore piles are formed in three 
nominal sizes—14 in., 18 in. and 26 in., 
for safe loads of about 40, 60 and 120 
tons respectively. 
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Engineer 
C. J. DOWNING, Esq., Staff Engineer. 
Main Contractors: W. & C. FRENCH, Led. 


Piling Sub-contractors and 
Licensees for Prestcore piling 


JOHN GILL (Contrs.) Led., 123 Pall Mall, S.W.! 


THE BRITISH STEEL PILING CO. LTD. 
KINGS HOUSE, 10 HAYMARKET, LONDON, S.W.|! 


Telephone : Trafalgar 1024/8. Telegrams : Pilingdom, Lesquare, London. 
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deflections were small. After five years, 
no additional cracks were noticed nor had 
the earlier cracks extended much. 

The floor and roof slabs and structural 
frame of a farmhouse were constructed 
in bamboo-reinforced concrete, and after 
44 years the floor slab and supports 
showed no sign of failure although there 
were small cracks in some beams. The 
roof slab has a length of more than 100 ft. 
without contraction joints but there are 
no cracks, but the roof beams cracked so 
seriously within four months of construc- 
tion that additional supports were pro- 
vided ; some of the bamboo was exposed 
when the shuttering was removed. 

A building was constructed entirely of 
precast members. After 4} years, cracks 
had occurred in some of the outer wall 
panels and roof slab, without impairing 
their utility. Cracks occurred in the roof 
beams to such an extent that the safety 
was impaired and supports were pro- 
vided: the defects might not have 
occurred if the dimensions of the beams 
were greater. 


\ review of German and Italian tests 
of beams reinforced with 
given in this journal for 
pages 109 to Ep 


bamboo 
March, 


was 
194I, 
115 








on: 


BURTON - 





ON-TRENT 





@ vwORKSOP 
eo. eINCOLN 
BAKEWELL / a 


® 
_—e NEWARK 


NOTTINGHAM 


OE Rey ) 


eum 


au 
BEER. ar 


ou 
w owene’ 








> | . 
Gravels 
10.000 tons per week 
Washed & Crushed |} 


We are the leading suppliers of high-class concrete 


Trent 


in. to } in. 


aggregates in the area shown above. Prompt 
deliveries guaranteed and keen competitive prices 
quoted. Send for samples and prices. 


TRENT GRAVELS LTD 


ATTENBOROUGH OTTS 


Telephone : Beeston 54255. 
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MISCELLANEOUS ADVERTISEMENTS. 





Situations Wanted, 3d 
mum 7s. 6d. Situations Vacant, 4d. a 
word : minimum 10s. Other miscella- 
neous advertisements, 4d. a word: 10s 
minimum. Box number ts. extra. 


Advertisements must reach this office by 
the 23rd of the month preceding publication. 


a word: mini- 











SITUATIONS VACANT. 


SITUATIONS VACANT. Simon-Carves, Ltd have 
several vacancies for experienced draughtsmen in the 
following fields: Boiler pipework and general power plant 
design, coke oven and by-products plant design, 
washing and mechanical handling plant design, get 
chemical plant layout and design, reinforced concrete 4 
structural steelwork design. Excellent working conditions 
and prospects are offered for men with good experience 
and ability. Canteen, welfare, and sports facilities 
Pension scheme in operation. Please send full details of 
experience, age, and training, and quoting PI 
PERSONNEL & TRAINING MANAGER, SIMON-CARVES 
Cheadle Heath, Stockport 
SITUATIONS VACANT. 
detailers required for permanent staff, Westminster 
Salary {600-{750, according to experience. Applic 
which should state age, details of experience, and salary 
required, to Box 2494, CONCRETE AND CONSTRUCTIONAL 
ENGINEERING, 14 Dartmouth Street, London, S.W.1 
SITUATION VACANT. Consulting West- 
minster, have vacancy for senior reinforced concrete 
detailer on their permanent staff. Commencing salary 
£850 p.a. Applicants must have had not less than five years’ 
experience in a good reinforced concrete drawing office in a 
reasonably responsible position. Applications, 
be treated in confidence, stating age 
be sent to Box 2495, CONCRETE 
ENGINEERING, 14 Dartmouth Street, London, S.W.1 
SITUATIONS VACANT Junior and senior draughtsmen, 
with good experience in all branches of reinforced concrete, 
wanted for consulting 
perience in structural 
according to age 
to F. J. Samvuery, 8 Hamilton 
SITUATIONS VACANT 
concrete for oil refinery 
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structural engineer's 
steelwork an 
and experience 


office Ex 
advantage Salary 
Please apply in .writing 
Place, London, W.1 
Structural steel and reinforced 
and chemical plants. All minor 
First-class designers only need 
Pay commensurate with ability Five-day week ' 
and insurance plans. Write to Curer Encineers, | B 
Bapcer & Sons (G.I Ltp., 40 Parkgate Road, London, 
S.W.11. 
SITUATIONS VAC 
forced concrete desig 


ANT The following 
1 staff are required immediately for 
permanent and progressive positions a) Senior engineert 
designer with extensive structural design experience to take 
charge of a drawing-office unit b) Designer-detailers (age 
25-40); (c) Detailer-draughtsmen we 20-30 Full 
particulars of experience and salary required, in writing, to 
Tue Liversepce Reinrorcep Concrete ENGINEERING 
Company Limitep, Liversedge John Adam 
Street, London, W.C.2 

SITUATIONS VACANT Structural engineering designer 
draughtsmen required in designs bran#éh by Air Ministry 
Works Department. Applicants shoul@ have had several 
years’ experience in the design and detailing of reinforced 
concrete or structural steelwork. The appointments will 
normally be in London. Salaries are on ranges up to 
{675 per annum, with starting pay dependent upon age 
qualifications and experience. Applications, stating age 
qualifications, previous appointments (with dates) should 
be sent to Ain Ministry Directorate GENERAL OF WorKS 
(W.9), Bush House, S.E. Wing, Strand, London, W.C.2, 
from which address further details may be obtained 
SITUATION VACANT. Experienced reinforced concrete 
designer-detailer required for contractor's drawing office 
Victoria area Permanent and progressive appoimtment 
for suitable candidate. Box NCRETE AND Con 
STRUCTIONAL ENGINEERING, 14 Dartmouth Street, London, 
S.W.1 
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MISCELLANEOUS. 


Miscellaneous Advertisements 
(Continued from page 385) 


SITUATIONS VACANT. The British Reinforced Con- 
crete Engineering Co. Ltd. require several qualified de 
signers with specialist experience for their Stafford, London, 
Bristol, Glasgow, Dublin and Newcastle-on-Tyne offices. 
Five-day week and staff pension scheme. Apply to B.R.C, 
ENGINEERING Co. Ltp., Stafford. 

SITUATIONS VACANT. BRITISH RAILWAYS (West- 
ern Region) London office have vacancies for expert 
designers in prestressed concrete. Good prospects of 
permanency for conscientious and knowledgeable men. 
Apply, giving particulars of age, experience, etc.. to Civit 
ENGINEER, BritisH Rattways, Western Region, |’adding- 
ton Station, London, W.2. . 
SITUATION VACANT. Designing Structural Draughts- 
man required by large builder's organisation in South 
London specialising in all types of housing work. Pre- 
ferably member of Institution of Structural Engineers. 
Commencing salary up to {650 p.a. according to experience. 
Apply Box AC.67133, Samson CLARKS, 57-61 Mortimer 
Street, London, W.1. 

SITUATIONS VACANT. Measurer required for estimat 
ing department in firm of reinforced concrete engineers 
in London office. Also vacancy for Junior Measurer 
Write, stating age, qualifications and salary required, to 
Box C.E.565, at 191 Gresham House, London, E.C.2. 


SITUATIONS VACANT. General civil and structural 
Designer-Draughtsmen are required by Imperial Chemical 
Industries Limited, General Chemicals Division, to assist 
in the design of steel and reinforced concrete structures 
for chemical plants. Location Runcorn. Salary depen 
dent on age and experience. Apply in writing, quoting 
E./80, to Starr MANAGER, IMPERIAL CHEMICAL INDUSTRIES 
Limitep, General Chemicals Division, Cunard Building, 
Liverpool 3. 

SITUATION VACANT. NORTH THAMES’ GAS 
BOARD. Sentor DrRavuGHTSMAN required, experienced 
in the design and detailing of reinforced concrete structures 
and general civil engineering work. The appointment is 
of a permanent nature and pension arrangements will be 
discussed with short-list candidates. Starting salary will 
be within the range of {650-4800 per annum, depending 
upon age, qualifications, and experience. Applications, 
giving age and full particulars, should be sent to the Starr 
ConTROLLER, NortH THames Gas Boarp, 30 Kensington 
Church Street, London, W.8, quoting reference number 91. 


SITUATIONS VACANT. Experienced designers required 
for East Africa by long-established company of reinforced 
concrete specialists employed primarily on design of com- 
mercial structures. Unmarried men preferred. 4}-years’ 
contract with paid passage. Salary commensurate with 
experience and qualifications. Box “* AG/106,” c/o 95 
Bishopsgate, London, E.C.2. 
SITUATIONS VACANT. Reinforced concrete designers 
and detailers wanted for Southern Rhodesia and Union 
of South Africa. Candidates should have had at least 
five years’ experience of competitive designing. Free 
passages. Salary according to experience and qualifica 
tions. Details in confidence to Box ‘ OC/178,” c/o 
95 Bishopsgate, London, E.C.2. : 
SITUATION VACANT. Wanted by old-established 
British firm in Pakistan, a qualified civil engineer with 
practical experience of reinforced concrete construction and 
design work. Terms: three years’ agreement, free passage 
and attractive salary according to experience. Single man 
preferred. Write, stating full particulars, to Box “‘ NV 73” 
c/o 95, Bishopsgate, London, E.C.2. 


SITUATION VACANT. Reinforced concrete engineers 
require the services of a competent engineer for site inspec 
tion work. The applicants should possess considerable 
experience as resident engineers or in similar supervising 
capacity in the erection of reinforced concrete structures. 
Some design experience desirable. Visits to sites in all parts 
of the country will be entailed. Headquarters in London. 
The post is permanent, and a superannuation and profit 
sharing scheme is in operation. Write, giving details, to 
Box C.E.576 at 191 Gresham House, E.C.2 
SITUATIONS VACANT. Senior and junior reinforced 
concrete designers required for consulting engineer's office 
in Westminster. Apply in writing, giving full details of 
age, training, and experience. Good salary and excellent 
prospects. James E. Warpropprr, 54 Victoria Street, 
London, S.W.r. 
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(CONCRETE) 


SITUATION VACANT. Qualified British engineer with 
experience in cement manufacture (or similar industry) 
required immediately for firm manufacturing and selling 
specialised equipment. Box 2516, Concrete anp Con- 
STRUCTIONAL ENGINEERING, 14 Dartmouth Street, London, 
S.W.1. 


SITUATIONS VACANT. Designers, designer-draughts- 
men, and detailers required in reinforced concrete con- 
struction for offices in Manchester. Progressive positions, 
with entry into pension scheme after twelve months’ service. 
Commencing salaries according to experience and ability. 
Address applications, as detailed as possible, in confidence, 
to “ Twister.” Reinrorcement, Lrp., 7 Oxford Road, 
Manchester, 1. 


SITUATIONS VACANT. Detailer-draughtsmen with 
experience of reinforced concrete work urgently required 
by consulting engineer at Bayswater. Permanent posi- 
tions, good salary and prospects. Apply with full details 
to CLARKE, Nicnortts & MARCEL, 21 Westbourne Grove, 
London, W.2, or telephone Bayswater 68:6 for appointment. 
SITUATIONS VACANT. Consulting engineers require 
urgently two reinforced concrete design engineers. Must 
be able to make preliminary schemes for estimating pur 
poses. Salary commensurate with ability and experience. 
Box 2519, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, London, S.W.1. 


SITUATION VACANT. Wanted immediately, senior 
structural engineer to take charge of designing and drawing 
office. Must be thoroughly experienced in designing all 
types of precast units for floors, all classes of reinforced 
concrete structures, and constructional engineering work. 
A knowledge of prestressed concrete and mechanical 
engineering would be an advantage. Testimonials will be 
treated strictly confidentially and returned. Write stating 
age, experience, and salary required. Box 2513, CONCRETE 
AND CONSTRUCTIONAL ENGINEERING, 14 Dartmouth Street, 
London, S.W.1. 


SITUATIONS WANTED. 


SITUATION WANTED. Chartered structural engineer 
(M.L.Struct.E), 25 years’ experience, mainly reinforced 
concrete, both contractual and consultant, 15 years in 
administrative and executive positions, is available for 
service at home or abroad in a position where experience, 
responsibility, originality, and initiative will find full scope. 
Box 2518, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, London, S.W.1. 


SITUATION WANTED. Chartered structural engineer 
resident in Manchester area desires change. Age 32. 
Designer-detailer with some site experience in all types of 
reinforced concrete structures. Would consider agency or 
appointment as site engineer. Box 2515, CONCRETE AND 
CONSTRUCTIONAL ENGINEERING, 14 Dartmouth Street, 
London, S.W.1. 


SITUATION WANTED. Junior reinforced concrete 
detailer (London area) wishes to improve position and gain 
experience. Age 20. Free of National Service. Taking 
course for Grad. examination of I.Struct.E. Box 2517, 
CONCRETE AND CONSTRUCTIONAL ENGINEERING, 14 Dart- 
mouth Street, London, S.W.r1. 





WANTED. 


WANTED. 1} in. diameter mild steel bars. Any quantity 
from one to fifty tons urgently required by Auster AIR 
craFt, Ltp., Rearsby Aerodrome, Leicester. Telephone: 
Rearsby 276. 


REQUIRED. One or two firms of repute wishing to 
enter into arrangement or agreement on a suitable or 
royalty basis for the manufacture, production, and sale of 
a well-known precast concrete floor and roofing product 
now being used in various parts of the country. Also 
contract for the supply and erection as desired. Areas 
available : London, Home Counties, South, East and West 
Counties of England, Southern Wales, and Scotland. 
Further particulars can be obtained on application by 
bona-fide and reputable firms. Box 2509, CONCRETE AND 
CONSTRUCTIONAL ENGINEERING, 14 Dartmouth Street, 
London, S.W.1. 


FOR SALE. 


FOR SALE. Sacks, bags, and curing cloths for sale. You 
want the best type and quickest delivery. Write Joun 
Braypon, Ltp., 26 The Highway, London, E.1. Tele- 
phone: ROYal 1044. 


December, 1951. 
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THE CEMENT MARKETING COMPANY LIMITED 


PORTLAND HOUSE, TOTHILL STREET, LONDON, swi 


G. & T. EARLE LTD... WILMINGTON, HULL 
THE SOUTH WALES PORTLAND CEMENT &@& LIME CO. LTD., PENARTH, GLAM 
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Every 

well-planned road 
laid in 

Reinforced Concrete 
is a step nearer 

to national 

highway perfection 


REINFORCEMEN? FOR ROADS 


THE BRITISH REINFORCED CONCRETE ENGINEERING CO. LTD., STAFFORD 


London, Birmi' , Bristol, Leeds, Leicester, Manchester, , C ° 
rmingham = Newcastle, Sheffield, Cardiff, Glasgow 
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